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When digital circuitry isn't behaving as logically as it should, you 
need answers— fast. A quick, unambiguous look at what's happening. 
To show you at a glance the state ol any point or port in the circuit. 

That's the logic behind our logic probes. A pocket-size, J— 

circuit-powered family of multi-family instruments that dra- 
matically cut the time (and cost) of diagnosing logic. 
They're quick enough to catch narrow pulses, one- ^w 
shot events and transitions— to 10 nanoseconds ^^r 
and past 50 MHz— that even fast scopes might 
miss. They help keep track of pulse trains, a 
even approximate the duty cycles of aW 

asymmetrical waveforms. 

All with higher speed, precision, ver- 
satility and economy than any other test- % 
ing method (or any other logic probes, 
for that matter). 

Available singly, or in Logic Anal- 
ysis Test Kits, with our Logic Monitors 
and Digital Pulser, CSC logic probes 
dramatically simplify maintenance and 
field service— as well as design, pro- 
duction and education. 

CSC logic probes. When it 
comes to digital testing, no dr 

wonder so many people come^ — 
to us. .JA 




CSC logic probes capture 
pulses as narrow as 
10 nanoseconds, to over 50 MHz, 
Priced from $23.00 to $77.00*. 



70 Fulton Terr . New Haven, CT 05509 1203} 621-3103. TWX 710-465-1227 

OTHER OFFICES San FranC'SCO (115) 421-8872. TWX 910-372-7992 

Europe CSC UK LTD Pnone Saflron-Waldtn 0799-21687, TLX 817477 

Canada Len FmklerUd . Onrario 



Smarter tools for testing and design. 

CONTINENTAL SPECIALTIES CORPORATE ^ ^^ for ^^ 

1-800-243-6077 

8:30AM-5:00PM Eastern Time 




"Suggested US resale Available al selected local distributors Prices, specifications subject to change without notice ©Copyright 1979 Continental Specialties Corporation 
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NASA PATENT 4,052,648 




Exxon has it. So does about a dozen other 
manufacturers. And if our hunches are correct, 
a new space-age product invented by NASA 
may not only save Americans millions af 
dollars but make fortunes for the companies 
that sell it. 

The new NASA invention uses the latest 
space-age technology to save energy. Your 
refrigerator for example, is a major energy 
user. With this new device, your refrigerator 
compressor will run quieter, there will be con- 
siderably less heat generated from the motor, 
and it will run more efficiently saving up to 30% 
in energy. 

The invention requires no installation. Just 
plug it into your outlet and plug your refriger- 
ator into the device. 

OVER PRICED UNIT 

But there's a catch. Most manufacturers sell 
the device for as much as $200. Using it with 
your refrigerator, it will take many years before 
it will pay dividends. On a powerful motor, 
however, the device will pay for itself much 
quicker. 

Manufacturers who have announced their 
units are selling them like hot cakes. Although 
you may have heard a great deal of publicity 
about the product, you may not have seen any 
advertising because most manufacturers are 
currently sold out. 

Watch for it! We predict great success for all 
those associated with the product. The power- 
saving device invented by NASA is a big hit. It 
will grow in popularity and save energy and 
make many companies very successful. 
A SMALL COMPANY 

There is one small company however, that is 
credited with improving the device and 
developing it for the consumer market. Called 
ERI (Electronic Relays, Inc.) the company has 
developed several models to service specific 
products such as a refrigerator, a washing 
machine, dishwasher, swimming pool and a 
typewriter. 

This small company actually improved the 
NASA in vent bn by adding its own refine- 
ments. ERI had a great deal of experience in 
solid state relays which use TRIACs and inte- 
grated circuits- two important elements in the 
NASA invention. A TRIAC is a bidirectional 
thyristor which controls AC from a single con- 
trol input. TRIACs also produce a great deal of 
heat. 

ERI's experience taught them how to control 
the TRIAC and its heat dissipation and thus 
they were able to reduce the device's cost 
through more efficient handling of the heat 
problem. They were already one of the 
nation's largest purchasers of TRlACs-thus 



Power 




A new invention by America's space agency 
will help all Americans save energy and 
make some companies very wealthy. 



their costs were already low, 

NATIONAL PUBLICITY 

They called their product a Power Factor 
Controller and sent a sample to a national 
magazine for their review. In several tests, the 
device out-performed even the claims made 
by the manufacturer and the magazine ran a 
glowing article on their findings. 

The manufacturer felt that the product might 
at first be misleading. Although it does save up 
to 30% on energy and in many cases up to 
60%, ERI felt most consumers would expect a 
30% reduction in their total electric bill -which 
of course the product will not do. Consumers 
will only get up to a 30% savings on the 
particular appliance used with the unit. 

STILL PESSIMISTIC 

The manufacturer also felt that the product 
was primarily for the industrial market- 
restaurants with large banks of refrigerators. 
The consumer must wait a few years before 
the device would pay for itself. And finally, the 
manufacturer did not feel that the consumer 
would respond in great numbers to the article 
which ran in the July. 1979 edition of Popular 
Science magazine. 

Well, the consumer did respond. So much 
so that the small manufacturer, with absolutely 
no marketing staff, was buried with mail. The 
president of ERI called JS&A to help him out. 

TEST ONE YOURSELF 

We called it the Power Chopper and agreed 
to offer it to the consumer market for S29. 95- a 
major price breakthrough. 

Even if Exxon lowers their prices consider- 
ably, they'll never come close to the low cost of 
the Power Chopper. ERI's expertise with the 
TRIAC and JS&A's direct-to-consumer mar- 
keting, make the new NASA invention a prac- 
tical power-saving accessory for every home. 




The sophisticated electronics of the Power 
Chopper consist of a TRIAC, two integrated 
circuits and several solid-state devices. 

We urge you to test just the refrigerator 
module. Order one from JS&A on a 30-day 
no-obligation trial. In the meantime, while you 
are waiting for your unit, feel the heat gen- 
erated from the bottom of your refrigerator. 
Listen to the sound level of your compressor. 

When the Power Chopper arrives, plug it in 
and notice how much quieter and cooler your 
refrigerator runs. See how much less time the 
compressor must run. The compressor not 



only will run more efficiently but will save 
energy every day you use it. 

AWARD WINNER 

If after 30 days you are not convinced that 
the Power Chopper will save you energy and 
money while making your refrigerator run 
smoother, then just unplug it and send it back 
for a prompt and courteous refund, including 
the S2.50 postage and handling. But if you've 
definitely noticed the difference, you'll want to 
purchase more units for the remainder of your 
motor-based appliances. 

JS&A feels that ERI's technology, their 
improved NASA design and their low manu- 
facturing costs will catapult them to the fore- 
front of those introducing the new NASA 
invention. ERI's Power Chopper is one of the 
nation's major new innovative products and 
just recently won the Industrial Research IR- 
100 Award. 

To order your Refrigerator Power Chopper, 
send S29.95 for each unit plus S2.50 for 
postage and handling to JS&A Group, Inc., 
One JS&A Plaza, Northbrook, Illinois 60062. 
(Illinois residents please add 5% sales tax.) 
Credit card buyers may call our toll-free 
number below. We'll send your Refrigerator 
Power Chopper, one-year limited warranty 
and you'll be ready to save. If you wish to order 
additional units for other appliances at $29.95, 
you may, but we suggest you test the refriger- 
ator module first and totally convince yourself. 

GOVERNMENT REBATE 

Purchase of the Power Chopper entitles you 
to a full 15% energy tax credit on your income 
tax return. It's like having the government give 
you a S4. 50 rebate. 

JS&A is America's largest single source of 
space-age products- further assurance that 
your purchase will be backed by service for 
years to come. 

NASA technology was responsible for the 
development of the integrated circuit and 
many other space-age products. Their latest 
product could not have been developed at a 
better time. Start saving and order a Power 
Chopper at no obligation, today. 



PRODUCTS 
JHAT 
THINK 

Dept.RA One JS&A Plaza 
Northbrook, III. 60062 (312)564-7000 

Call TOLL-FREE 800 323-6400 

In Illinois Call (312) 564-7000 

©JS&A Group, lnc.,1 979 
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Non-Linear Systems 



DATA PRECISION 
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BATTERY OPERATED 



Non-Linear Systems 




MS-215 



Single Trace 15MHz 
Reg. pries $349. 

$299" 
MS-230 




Dual Trace 15 MHz 
Reg. price (465. 

$399" 



Dual Trace 30MHz 
Regular price 1598. 

$499 ss 



New Portable Digital Capacitance Meter 

BS3SBM mode, 820 




Call For Our Price 



■ Measures capicitance 
Irom 0.1 pF lo 1 Farad 

• Resolves to 0.1 pF 

• 1 ranges for accuracy 
and resolution 

• 4 digit easy-lo-read LED 

display 

■ O.S% accuracy 

■ Special lead inserlion 
jacks or banana jacks 

• Fuse protected 

• Uses either rechargeable 
or disposable batteries 

• Overrange indication 



SUPER 
SPECIAL 



HICKOK 385 

500MHz COUNTER 

Reg 419" 



NOW199 95 




LIMITED QUANTITIES 




Model LBO-520 

30 MHz Dual Trace 
Scope with Delay Line 

List Price $1 100 

$879 95 

High Sensitivity. 
Wlds Bandwidth. 
Single Shot Trigger, P-D-A CRT. 

• 5mV sensitivity facilities accurate signal viewing from low level sources, 

• Built-in delay line makes it easy to view the leading edge of a pulse, 

• Single shot trigger (CH-1 , CH-2) captures transient phenomena — no 
guesswork, no "double-takes" 




mw : 

8022A; 

now : 

$129. • 



Extensive overload and transient protection 

Ruggad construction 

Hi/Lo power ohms Tor in-circult resistance 

and diode testing 

io wn input impedance doesn'E load circuit 

200 hour battery lile — low battery indicator 

Large LCD readout — 2000 counts 

1 vlnv calibration cycle 

One-nand operation 

BASIC SPECIFICATIONS 
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DIGITAL MULTIMETERS 



6020A 

• £6 Ranges — S Fund ions plus New Conductance Function Tor up to 
10,000 Mn Leakage Measurements 

• Extensive Overload and Transiem Protection: 
» Rugged Construction— 2Year Warranty 

• Hl/Lo Power Ohms Tor In-circult Resistance and Diode Testing 

• 10 Mn AC/DC Input Impedance Doesn't Load Circuit 
■ 200 Hour, 9V-Bat(ery Lite— low Battery Indicator 

• Large LCD ReadCut — 20O0Caunls PjO\fV 

• 0.1% Basic dc accuracy 

• One Hand Operation $169. 

• Complete Attn Battery anrJTeslLaadi 

"ft .ie« Fhlfct 3020* G&nliflifOs 1h» llariia'J Hi HCnMifnfjB sut by Iha highly LLt£flS3- 
i j lOMA t j I rrel-rf 'jt.i'j Many rinllirH ill Ine WKA Ifltl pi « truly fliccpllon*! 
inttrumtni Twufliy-rnij.' rir.rjei H ^d 5 'i/OC'lena r-i jd* i-nta.su ring capability up IO 
1000V rfc. 7SQV it. JA ac/ilc no 3d MEI HI/LQ g*mi arn included lor Id-Clrsull 
r*miiMi iitd rJioUi i-dsi capability, in iddiilai. a n»* Conduclane* luneN&fi allewi 
ruiiUntfi jnd leakjrji. mn-aa'jrBrnenli up lo ie.0W M^r, * mill [ lor 4ir(ui1 rjoinj w»fk 
in-ri eg t c-rs-r *ii chicking. 

1 he e&JOA Iiji brer. rjnignrt *llh lie ifii>r In motvrj jnd lnilurH e^^' J{.»* oni-hlfld 
oaeratien For inirrfi ierv-e* «nv ronrrcnis, th« BC2GA na* 1 rugptantd chib and 
flj|*nsii'u gvfli3pa<1 r Erjji j,i»n| pia-1tc1ien g*E£*rj up &■/ *. l"f«.Rr w IT inly. Lonff lurm 
liability 11 -veil calibiiiian tytt*) n ocaUM; with only Imat e»l ■dpuifrttdli Up to 
304 noun* ol contmiHHJi opentign cm 6* »jLpfci«J Tronv a. unglt BV ulkilln* ciliary. 




FREE CASE WITH 802 OA 0.1% Basic dc accuracy 



New Low Distortion Function Generator 



SfTptucisiom 



3010 



New Sweep/ Function Generator 

MODEL 3020 



SfLPKCISION 




" Generates sine, square and triangle 
wavelorms 

• Variable amplitude and fixed TTL square- 
wave outputs 

• 0, \ Hz to 1 MHz in si* ranges 

• Push button range and tunc don selection 

• Typical sine wave distortion under Q.5"o 
Irom 0.1 Hz to 100kHz 

■ VariabJe DC offset for engineering 
applications 

■ VCO external input (or sweep- frequency 

tests 



CO 
O 

z 
o 

DZ 

I- 

o 

LU 



g 

Q 
< 




■ Four instruments in one 
package— sweep generator, (unc- 
tion generator, pulse generator, 
tons-burst generator. 

• Covers 0.02 Hz- 2 MHz 

• 1000:1 tuning range 

• Low-distortion high-accuracy 
outputs 

• Three-step attenuator plus 
vernier control 

■ Internal linear and log sweeps 

• Tone-burst outpul is front-panel or 
externally programmable 
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THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE - _,- -- klA( . 

800-223-0474 ADVANC tL-. f , 

JELECTROMCS^^ 
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54 WEST 45th STREET, NEW YORK, N.Y, 10036 212-687-2224 
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37 PUT AN ANDROID IN YOUR HOME 

Hints on designing an Intelligent robot. Martin Weinstein 

55 BACKYARD SATELLITE TV RECEIVERS 

So you want to build an inexpensive earth station— well here's 
what you need to know. Robert Cooper 



40 SLOT MACHINE 

Easy to build; fun to use. Hit the jackpot If you can. 
Fred B lech man and David McDonald 

49 CONFERENCE CALLER FOR YOUR PHONE 
Add one to your phone today. 
Jules Gilder 

S3 TRS-BO BREADBOARD 

Part 3: Now that it's complete here are some practical applications. 
Jon Titus, Chris Titus, David Larsen 



5 LOOKING AHEAD 

Tomorrow's News Today. David Lachenbruch 

45 HOW TO IDENTIFY UNMARKED IC'S 

Computer board bargains really pay off when you know how. 
Kirtland H. Olson and Ann L. Zevnik 

SO SO YEARS OF RADIO 

Reprinted from 1956. this article tells how radio was 73 years ago. 

H NEW IDEAS 

A winning circuit application from our readers. 

68 HOBBY CORNER 

Easy to build circuit monitors sound level; lets you know if it rises 
above or falls below a preset level. Earl (Doc) Savage 



60 R.E.A.L. SOUND LAB TESTS REALISTIC RECEIVER 

Realistic model STA-2200 rates Very Good. Len Feldman 

63 WHAT'S IMPORTANT IN TURNTABLE DESIGN 

A look at the factors in turntable design that affect how your 
records wear and play. Len Feldman 



VIDEO n JACK DARR'S SERVICE CLINIC 

Christmas-tree pattern reveals itself again. Jack Darr 

74 SERVICE QUESTIONS AND ANSWERS 

R-E's Service Editor solves technician problems. 
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COMMUNICATION CORNER 

Recording tells all about shortwave listening plus a tri-band 

monitor antenna. Herb Friedman 
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24 PANASONIC RF-2900 PORTABLE MULTI8AND RADIO 
26 RADIO SHACK SYSTEM SEVEN STEREO 
32 B & K E-200D RF SIGNAL GENERATOR 
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ON THE COVER 

The radio-controlled R2-D2™ 
roboi toy manufactured by Ken- 
ner Products contains two PC 
boards, 3 motors, a 3-ceil bat- 
tery pack and even a speaker, 
but it has nowhere near the 
capability of a true android. To 
find out what a household an- 
droid would require and how 
you can go about designing 
your own, turn to page 37, 

TM-Trademark of Twentieth Century-Fox 
Film Corp. Character: Copyright 1977, Twen- 
tieth Century-Fox Film Corp. 




IDENTIFYING UNMARKED IC's can be a real 
headache unless you know how to go about it. 
The lull story starts on page 45. 




THIS INEXPENSIVE SATELLITE ANTENNA 
makes backyard reception of satellite TV 
broadcasts a reality. If you're interested in 
building an inexpensive earth station, turn to 
page 55. 

Radic-Eloclronics. Published monthly by Gernsback 
Publications, Inc.. 200 Park Avenue South, New York. 
NY 10003, Phone: 212-777-6400. Controlled Circulation 
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In U.S.A. (ISSN 0033-7362) 
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undelivered copies (Form 3579) to Radio- Electronics 
Subscription Service. Box 2520, Boulder, CO 80322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs if 
their return Is desired should they be rejected- We 
disclaim any responsibility for the loss or damage of 
manuscripts and /or artwork or photographs while in our 
possession or otherwise. 



A* a service to roadors, Radio-Electronics publishes available plans or information relating to newsworthy products, technique! end scientific and technological development*. 
Because of possible variances in the quality snd condition of material* and workmanship used by readers, Rsdio-Electrontcs disclaim* any responsibility for the safe and proper 
functioning of reader-built projects based upon or from plena or Information published in this magazine. 



> 

Z 
C 
> 

03 

m 
o 




WIRE 

WRAPPING 

TOOL 

AWG30Wire 
i .025" Square Posts 
• Daisy Chain or Point lb Point 
No Stripping or Slitting Required 
...JUST WRAP, 
• Built In Cut Off 

Easy Loading of Wire 
• Available Wire Colors: 
Blue, White, Red & Yellow 

U.S.A.,FOREIGN 

PATENTS PENDING 





JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE 


COLOR 


PART NO. 


U.S. LIST PRICE 


BLUE 

WHITE 

YELLOW 

RED 


JWIB 
JWIW 
JWIY 
JWIR 


$ 14.95 
14.95 
14.95 
14.95 


REPLACEME* ' ROLL OF WIRE 50 FT. 


BLUE 

WHITE 

YELLOW 

RED 


RJWB 
RJWW 
RJWY 
RJWR 


$ 2.98 
2.98 
2.98 
2.98 


JUST WRAP-UNWRAPPING TOOL 




JUW-I $ 3.49 
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OK MACHINE & TOOL CORPORATION 3455 CONNER ST., 
BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091 

•MINIMUM BILLING $ 25.00/ ADD SHIPPING CHARGE $ 2.00/ NEW YORK CITY/STATE RESIDENTS ADD APPLICABLE TAX. 
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Earth-station bonanza: The direct satellite-to-home 
market is expected to open up wide as a result of the latest 
FCC action— virtual "deregulation" of receive-only earth 
stations. This followed by two months the Commission's 
decision to "routinely" grant such applications (Radio- 
Electronics, November 1979), Under the new ruling, an 
earth station may now be built without any license and 
without the necessity for frequency coordination. This 
opens the way for the use of dishes smaller than 4.5 meters, 
which generally has been the minimum size the FCC would 
approve. It also means cheaper and faster installations. 

Sidney Topol, chairman and president of Scientific- 
Atlanta, hailed the decision as opening the way to thou- 
sands of home receiving stations. The FCC proposed that 
operators who want the anti-interference protection of fre- 
quency coordination should be able to use a "seff-licens- 
ing" procedure by simply notifying the Commission of their 
intention to build the station following frequency coordina- 
tion — but amateurs aren't expected to follow that proce- 
dure. This doesn't mean that privately owned programs are 
now free to ail. The Commission noted that copyright stat- 
utes and the Crime Control Act are adequate to take care 
of this problem, along with scrambling. The last-named is 
now being explored by companies which provide program- 
ming for pay cable. 

Victory for tapists: A tapist, in my lexicon, is someone 
who tapes TV programs off the air ("taper" sounds too 
much like some kind of South American animal). Anyway, 
tapists won an important victory in Los Angeles District 
Court when Judge Warren Ferguson ruled that the home 
videotaping of copyrighted television programs for person- 
al use is completely legal. In the suit brought by MCA and 
Walt Disney Studios against Sony and others, the judge 
ruled flatly: "Non-commercial home-use recording of mate- 
rial broadcast over public airwaves does not constitute 
copyright infringement." He specifically said his ruling 
didn't apply to pay TV, cable TV, tape-swapping or home 
duplication of copyright tapes because these weren't 
included in the suit. 

High-resolution home TV: Have you often wondered 
why somebody hasn't developed a compatible television 
broadcast system with double the number of lines of 
today's TV to make possible high-resolution television for 
those who want it? Well, so have ). And we can stop won- 
dering right now. Because such a system is under develop- 
ment. By the Japanese, of course — and anything they do 
must be taken seriously. It's too early to say much about it, 
but watch this space. With the development of giant-screen 
projection, and eventually electroluminescent TV displays, 
this is bound to be one of the hottest topics of the 1980's — 
not only in Japan, but in North America and Europe. 
Remember where you read this first. 

Videodisc progress: The optical videodisc is gaining 
new adherents in Japan. Sony and Philips have agreed to 
cross-license videodisc and videotape developments, giv- 
ing Sony access to Philips' patents on the optical disc sys- 
tem. Sony has aiready built, and is demonstrating, an opti- 
cal system compatible with the Philips/MCA technique. 



Sharp of Japan has taken out a license to build a Philips- 
type disc player. And at the Japan Electronics Show, Sanyo 
and Toshiba also displayed optical disc systems. But all of 
this doesn't necessarily mean the optical technique will 
sweep the videodisc field. Toshiba is a licensee of the RCA 
capacitance disc system and has demonstrated an RCA- 
compatible machine. Sanyo is a licensee of the Telefunken- 
Decca TED mechanical system. Sony has also signed a 
cross-licensing pact with Matsushita and JVC covering vid- 
eodisc developments. Matsushita has developed the Visc- 
O-Pac mechanical system and JVC developed a capaci- 
tance system. What this means Is that the Japanese are 
keeping all their options open as they await a governmental 
ruling on videodisc standards. There are some who feel 
that the optical system will get the go-ahead as an institu- 
tional-industrial-educational and advanced consumer sys- 
tem, and a simpler technique will be designated for the 
mass market. 

Heath joins Zenith: Zenith, one of America's "Big Two" 
television set manufacturers, is entering the small comput- 
er and consumer kit field through its recent purchase of the 
Heath Company. As soon as the merger was consum- 
mated, Zenith established a Data Systems Division, 
charged with developing Zenith-brand microcomputer 
products and systems in the small computer field for 
homes and businesses. The Zenith line will be marketed 
through Zenith dealers, retail computer stores and through 
Heath Electronic Centers and the Heath catalog. Of course, 
the entire Heath fine will be continued and augmented 
under its new ownership. 

Zenith has already been in the computer component field 
through manufacture of color monitors for Texas Instru- 
ments' new small computer. Other consumer electronics 
makers are eyeing computers, too. RCA's Solid-State Divi- 
sion has been manufacturing small computers for two 
years. GTE Sylvania will market the Mattel Intellivision vid- 
eo game, which is convertible to a computer. Magnavox's 
Odyssey line, now equipped with alphanumeric keyboard, 
is beginning to look suspiciously like a series of products 
that can easily be converted to a computer. 

FCC on videoplayers: The FCC has modified its policy 
on interference so as not to discourage the growing home 
video field. The Commission has proposed to make it easier 
for manufacturers to comply with interference rules for vid- 
eocassette recorders and videodisc players. It proposes to 
eliminate the necessity for FCC testing of such products, 
and to permit a fairly large increase in RF radiation from 
them. This, says Commission staffers, is a calculated deci- 
sion. One member put it this way: "We now feel we have the 
responsibility to protect the neighbors of people using 
these devices, but not reception within the same resi- 
dence." 

This is the same rationale that lead to the FCC's adoption 
of a rule permitting the use of stand-atone RF modulators 
as Intermediaries between home computers and TV sets 
(Radio-Electronics, December 1979). R-E 

DAVE LACHENBRUCH 

CONTRIBUTING EDITOR 
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Facts from Fluke on low- 



cost digital multimeters. 



When you're looking for genuine 
value in a low-cost DMM you have a 
lot more to consider than price. You 
need information about ruggedness, 
reliability and ease of operation. 
Accuracy is important. And so are 
special measurement capabilities. But 
above all, you must consider the 
source, and that company's reputation 
for service and support. 

Fact is, as electronics become more 
a part of our daily lives, dozens of new 
manufacturers are rushing to market 
their "new" DMM's. In theory, this is 
healthy; but in practice, crowding is 
confusion. 

To help you deal with this flood of 
new products, here are some facts you 
should know about low-cost DMM's. 

The economics of endurance. 

Even the least expensive DMM 
isn't disposable. Accidents happen, and 
test instruments should be built 
to take the abuses of life as we 
live it. 

Look for a DMM with a 
low parts count for reliability, 
and rugged internal construc- 
tion protected by a high-impact 
shell. Make sure the unit meets 
severe military tests for shock 
and vibration. 

Another feature to check out 
is protection against overloading, 
whether from unexpected inputs, 
transients, or human errors. 

Just for the record, all Fluke 
low-cost DMM's meet or exceed 
military specs, and feature extensive 
overload protection. 

The importance of being honest. 

Just because a multimeter is 
digital doesn't mean it's automatically 
in ore accurate than a VOM — even 
though the LCD might give you that 
impression. The benchmark for 
accuracy in DMM's is basic dc 
accuracy. The specs will list it as a 
percentage of the reading for various dc 
voltage ranges. 

Of course accuracy is more critical 
in some applications than others, and 
increasing precision and resolution in a 
DMM usually means increasing price. 
In the Fluke line, you can choose a 
model with a basic accuracy of 0,25% 
(the 8022A), others rated at 0.1%, or the 
new 805OA bench /portable at 0.03%. 

Special measurements: 
getting more from your DMM. 

Actually, for all the variations in 
size, shape and semantics, most 
DMM's perform five basic measure- 
ments: ac and dc voltage and current, 
a. nd resistance. Prices vary according 
t o the number of ranges and functions 
a. DMM delivers. 
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Basic six-function DMM: lowest-priced 


1129 


8020A 


7 


26 


Ah 


0.1", 


X 


High accuracy ; pioneer in conductance; 
exclusive two year warranty. 


$169 


8024A 


9 


16 


3M 


0.1% 


X 


Direct temperature readings: continuity/ 
input level detector with selectable 
audible signal; peak hold capability. 


Available 
soon 


801 0A 


7 


31 


m 


■1.1'= 


X 


True RMS: extra 10A range. 


M39 


801 2 A 


7 


31 


av* 


1.1. 1". 


X 


True RMS; two extra low resistance 
ranges. 


$299 


S05OA 


9 


39 


4W 


n.o:;'r 


X 


True RMS; selectable reference 
impedances with direct readouts in dBm; 
offset feature. 


$329 



The Fluke line includes DMM's 
with from 24 to 39 ranges, 3 1 /; and 
4^-digit resolution, and some unique 
functions you won't find in any other 
DMM. Additional measurement 
capabilities like temperature, dB, 
conductance and circuit level 
detection. 

If your work involves temperature 
measurements, the new 8024 A deb vers 
direct temperature readings via any 
K-type thermocouple. This is 
t ■'-; i especially useful in testing 
^3 component heat rise and 

checking refrigeration systems. 

Another talented instru- 
ment is our new 8050A 
bench/ portable. The micro- 
processor-based 8050 A features 
a self-calculating dB mode in 
which dBm readings are 
displayed automatic- 
ally referenced to one 
of 16 selectable 
impedance ranges — a 
real time saver when 
servicing audio equipment. 
And of course no discussion of 
DMM's is complete without 
considering conductance — a Fluke 
exclusive featured on five of our 
low-cost DMM's — which allows you 
to make accurate resistance 
measurements to 100,000 Megohms. 
You can't do that with any ordinary 
multimeter, but it's a must for checking 
leakage in capacitors and measuring 
transistor gain. 

A handful of efficiency, 
When every minute 
matters, your schedule 
is tight and so is your 
work space, you 
need a portable 
DMM that's 
fast and 




easy to 

operate. 

We 

designed - 

our handheld 

DMM's with color-coded 

in-bne pushbuttons for 

true one-hand operation: 

no need to hang onto the 

meter with one hand while twisting a 



rotary dial with the other. 

But there's more to convenience 
than fingertip control. The 8024A, for 
example, is also designed to function as 
an instant continuity tester, with a 
selectable audio tone to indicate shorts 
or opens. It also has a peak hold 
feature to capture transients, 

A word about warranties. 

Last but not least, look closely at 
the company that manufactures a 
low -cost DMM. Their service is just as 
important as their product. Look for 
no-nonsense warranties, a large family 
of accessories, an established network 
of service centers and technical experts 
you can rely on. 

That's how you'll recognize a 
knowledgeable supplier of low-cost 
DMM's, a company with experience, 
resources and a commitment to 
leadership in the industry. 

Incidentally, you'll find it all 
at Fluke. 

Look for more facts from Fluke in 
future issues of this publication. Or call 
toll free 800-426-0361; use the coupon 
below; or contact your Fluke stocking 
distributor, sales office or representative. 



[FLUKE. 




! IN THE U.S. AND NON- 
EUROPEANCOUNTRIES: IN EUROPE; 

John Fluke Mfg. Co.. Inc. Fluke f Holland) B.V. 

P.O. H o X * 12 10 MS 3 >B P.O. Box 5053, 500* EB 

Mount lake Terrace. WA 5S043 Tilburg. The Netherlands 

12061 774-2481 10131 873 973 

Telex; 12-0013 Telex; 52237 

[] Please send the facts on Fluke 

low-cost DMM's-specifieations, applications 
information, and selection considerations. 

O Please have a salesman call. 
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Microcomputers are here! 

Get in on the ground floor with 

NRI's new "at home" training 

in computer technology. 

Only NRI Gives You "Hands-on" Experience as You Build Your Own 
Designed-for-learning Microcomputer 
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The microprocessor, that amaz- 
ing little chip which shrinks electronic 
circuitry to microscopic size, has 
changed the world of the computer 
with dramatic speed. Now, big- 
performance computers are here in 
compact sizes. . .priced to make them 
practical for thousands of medium and 
small businesses, even homeowners 
and hobbyists. 

Microcomputers are already 
being put to work on jobs like inven- 
tory control, payrolls, cost analysis, bill- 
ing, and more. In homes, they're able 
to handle budgets and tax records, 
control environmental systems, index 
recipes, even play sophisticated games. 
And hobbyists across the country are 
expanding the state of the art while 
developing their own programs. 

Become a Part of This 
Incredible World ... 

Learn at Home 
in Your Spare Time 

NRI can give you the training 
and background you need for this ex- 
citing new science. Microcomputers re- 
quire a new discipline, a broader view- 
point. . .the ability to think in both 
hardware and software terms. And 
NRI's new course in computer tech- 
nology is geared to bridge the gap. 
You get a firm foundation of 
digital theory while you get 





practical, "hands-on" experience 
working with the NRI Discovery 
Lab,® assembling test instruments 
you keep, and even building your 
own fully-functional microcomputer. 

Best of all, you do it at your own 
convenience. You learn at home with 
clearly written, "bite-size" lessons that 
carry you through the course in logical 
progression. There's no need to go to 
night school or quit your job. ..you 
progress at the pace that's most com- 
fortable to you, backed by your per- 
sonal NRI Instructor and individual 
counseling whenever you want it. 

Assemble an Advanced 

Microcomputer with 

Exclusive Designed-for- 

Learning Features 

Only NRI trains you with a mi- 
crocomputer that's specifically designed 
to teach you important principles as 
you build it. This state-of-the-art unit 
performs every function of comparable 
commercial units, has capabilities well 
beyond many. But each step of con- 
struction provides specific training, 
reinforces theory to make it come 
alive. And once you've finished, 
your microcomputer is ready to go 
to work for you. Or you can even sell 
it commercially. 

You also assemble professional 
test instruments for use in your train- 
ing. You get your own CMOS digital 
frequency counter and transistorized 
volt-ohm meter to keep and use in 
diagnosing problems and servicing 
computers. Together with up-to-the- 
minute lessons and NRI's 60-plus years 
of home study experience, you get the 
most in training and value. 



Other Courses 
in Today's Electronics 

Even the servicing of home 
entertainment equipment has taken 
quantum jumps forward. NRI keeps 
you right up with the latest, with train- 
ing in stereo, video tape and disc 
players, and the latest TVs. You even 
build your own 25" diagonal color TV, 
the only one complete with built-in 
digital clock, varactor tuning, and 
computer control that lets you program 
an entire evening's entertainment. In 
our complete communications course, 
you learn to service two-way radio, 
microwave transmitters, radar, AM and 
FM transmitters, CB radiu, paging 
equipment, and more. And you build 
your own 2-meter transceiver or 40- 
channel CB while you learn. 




Free 100-Page Catalog 
No Salesman Will Call 

Send the postage-paid card 
today for your personal copy of the NRI 
electronics course catalog. It shows all 
the equipment, training kits, and 
complete lesson plans for these and 
many other courses. There's no obliga- 
tion of any kind and no salesman will 
ever bother you. Find out how you can 
learn new skills, keep up with technol- 
ogy, advance your future with training 
for new opportunities. Get in on the 
ground floor now! If card has been 
removed, write to: 



NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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A New Decade 



The decade of the 70's has come to a close, and the decade of the 80's has 
begun. The new electronics decade, however, is already under way and is going 
full blast. To get a feel for the latest technology and what the 80's will hold in 
store for us, let's glance at some of the happenings and some of the terms and 
acronyms that are presently being used in the semiconductor industry — the 
foundation upon which tomorrow's electronics industry is built. 

Do you remember when C-MOS (complementary- MOS) was the greatest 
thing to happen since the invention of the light bulb? Now there's also n-MOS 
(N-channel MOS). This logic family has several different names, depending on 
who is doing the manufacturing. They include HMOS, X-MOS and S-MOS. 
The HMOS (high-performance n-MOS) family also has a sister (brother*') 
called HMOS II. On top of this, Advanced Micro Devices has a scaled-down 
MOS process called PolyPlanar. How about a P 2 C-MOS which is a double- 
polysilicon process! Other logic families around include ISL (Injection Schott- 
ky Logic), STL (Schollky Transistor Logic), Isoplanar-S, and even BEST 
(Base-Emitter Self-Aligned Technology), Manufacturers even mix technolo- 
gies within the same IC. Malshushita has an 1C that combines p-channel MOS 
with PL and ion-implanted NPN transistors. One last one; we've all heard 
about MOSFET's, but how about a MESFET {Metal Semiconductor Field 
Effect Transistor). 

Where is all this technology leading us? Not long ago, the jump from 4K to 
16K RAM's opened many new doors. Today, semiconductor manufacturers 
have introduced 64K RAM's. Bubble memories were introduced in the 70's 
with a capacity of 256K. Two bubble memory devices were introduced in 1978, 
each with a capacity of I megabit. Now manufacturers are talking of 8-megabit 
capacities per device within the next few years. 

Microprocessors have also come a long way. From the original 4004, through 
the 8008, 8080 and Z-80, we now have the Z-8000. It is a 16-bit processor that 
has many 32-bit attributes. In other words, it behaves like a 32-bit processor in 
many ways. There are also the 68000 and NS16000, both 16-bit processors. 
Many, many processors have been introduced, and if I were to list them, they 
would fill several more paragraphs. One introduction however, cannot go with- 
out mention, the analog microprocessor. Intel's 2920 is a digital microprocessor 
that includes D/A and A/D converters on the input and output ports. It's a 
digital processor that connects to analog signals. 

Remember SSI (Small Scale Integration) and MSI (Medium Scale Integra- 
tion)? We're now working with LSI (Large Scale Integeration) but the push is 
on for VLSI (Very Large Scale Integration). Oh well, I remember working 
with RTL (Resistor Transistor Logic) and DTL (Diode Transistor Logic). I 
wonder what we'll be using in 1990? 
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NEW PRODUCTS 



The Protectors 

The two products shown below are the latest in Space-Age Electronic 
Home Security. Do you know which one is right for you? 




The GE Zonar Burglar Alarm is a Superior 
Fail- Sale unit that fias an Invisible ultra- 
sonic beam to detect intruders. 



The two new products shown in this ad are 
the latest in space-age electronics. The Zonar 
Burglar Alarm compares with similar burglar a- 
larms selling for $200 or more. The Micro FM 
Wireless Mike, the worlds smallest wireless mi- 
crophone, represents new technology in the 
field of FM Radio-Electronics. 

We bought both of these products from 
the manufacturers and tested them under every 
possible condition. The following are the results 
of our experiments with both the Zonar Burglar 
Alarm and the Micro FM Wireless Mike Please 
read on. The results may surprise you! 

THE GE ZONAR BURGLAR ALARM 

The new GE Zonar Burglar Alarm sounds a 
loud (S5db) alarm — so loud that it can cause 
pain — and scare away intruders that cross the 
invisible ultrasonic beam. 

The Zonar Burglar Alarm requires no instal- 
lation and it is portable, so you can place it any- 
where in your home. Operating the Zonar is as 
easy as turning on your television To arm the 
unit, you simply press the On Instant or On De- 
lay button. You now have 35 seconds to leave 
your home. When you return, you enter and you 
have 1 seconds to press in your secret code 
numbers. This will disarm your unit. The person- 
alyzed code numbers for alarm shut-off means 
thai only you or your family knows the code to 
disarm the alarm. 

The Zonar Burglar Alarm looks like a hand- 
some piece of furniture and its small unobtru- 
sive design helps to make it less noticable. It 
measures only 7" X 4" X 3" and weighs less 
than two pounds. To help protect your home or 
office, it comes with warning decals for windows 
or doors that state. "WARNING Protected by 
Electronic Surveillance Equipment", to help 
deter potential burglars. 

The GE Zonar Burglar Alarm is battery oper- 
ated, so even if a burglar cuts off your power, 
the unit will still be operational to alert you and 
your neighbors. 

The GE Zonar Burglar Alarm comes with 



complete instructions and a One-Year limited 
warranty backed by General Electric. Should 
your unit ever malfunction, you may drop it off 
at any authorized General Electric Dealer or you 
may use GE's convenient service- by-mail center 

To order your unit for a 30-day test, simp- 
ly send your check for $69.95 plus $2 50 post- 
age and handling to Chandler's, One Chandler 
Plaza. Chantilly. Virginia 22021 (Virginia res- 
idents please add 4% sales tax.) Credit Card 
Buyers may call our 24-hour Toll-Free number 
below. 

THE MICRO FM WIRELESS MIKE 

The micro FM Wireless Mike is a miniature 
microphone that picks up your voice and trans- 
mits it through any standard FM radio 

The new Micro FM Wireless Mike measures 
only 1 Vi" X '/=" and weighs less than one ounce 
We found that the superior electronic compo- 
nents put into the microphone surpass anything 
else on the market It has a transmitting range of 
over 300 feet (the length of a football field) and 
its exceptional fidelity gives you clear reception 
with practically no interference. Unlike citizen 
band radios, which operate in the 27 to 29 
Megahertz range, the Micro FM Wireless Mike 
uses the 88 to 108 Megahertz range, giving 
you the freedom to operate from your car radio, 
portable radio or home stereo. 

BUT WAIT. THERE'S MUCH MORE. The 
Micro FM Wireless Mike is capable of more than 
just being a remote mike. It can be used as an 
intercom in both your home and office. For ex- 
ample, if you are in the garage and your wife or 
children are in the upstairs bedroom, you can 
turn on the mike and use it just like an intercom. 
Secondly, it is small and can be clipped to your 
jacket while in meetings or during a speech in 
your conference room or office. The Micro FM 
Wireless Mike is FCC approved for use in homes. 
apartments, offices or factories. 

Finally, it's inexpensive — only $29.95 
complete with 27" flexible antenna, carrying 
case, operating instructions and a fresh 1 .3 volt 




The Micro PM Wireless Mike has a range of 
over 300 ft and transmits through any 
standard FM Radio, 



mercury battery (which can be replaced at any 
hearing aid or radio-electronics store). 

Your Micro Mike comes with a 90 day limited 
warranty backed by two substantial companies. 
Should a malfunction ever occur, there's a com- 
plete service-by-mail center as close as your 
postman. 

The Micro FM Wireless Mike can be ordered 
by calling our 24-hour toll-free number below or 
by sending your check for $29.95 for one or 
$58.00 for two. Please add $1 .25 each for post- 
age and handling and Virginia residents add 4% 
sales tax. 

OUR OPINION 

We are convinced that both of these new 
products are superior in value and quality 

The Micro FM Wireless Mike and the GE 
Zonar Burglar Alarm are backed by two substan- 
tial American companies. MLI Industries and Gen- 
eral Electric both have years of experience in 
manufacturing and design leadership. Chand- 
ler's is one of America's innovative companies 
specializing in bringing the American public new 
and unigue products — additional assurance 
that your prudent investment is well secured 

With any Chandler's product, you may re- 
turn it within 30 days for a full, courteous and 
prompt refund with positively no questions asked 
and we even refund our postage and handling 
charge There's no risk when you can own the 
best. Order one or both of our remarkable new 
products, at no obligation today. 

Chandler's 

Innovative Products 

Dept. ZZ One Chandler Plaza. Box 1 37 

Chantilly, Virginia 22021 (703)631-2024 

CALL TOLL-FREE. . . . 800-638-1287 

In Maryland Call 800-492-1275 

ASK FOR OPERATOR #1091 

Chandlers, inc., 1979 
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Second satellite seminar 
scheduled for Miami 

Following the highly successful satellite 
seminar held at Oklahoma City last August, 
a second one will be held in Miami, Febru- 
ary 5, 6, and 7. The three-day program will 
include more than two dozen technology 
lecture sessions by three authorities on 
satellite technology, as well as special ses- 
sions on marketing and selling low-cost 
satellite terminals. 

The cost of the three-day seminar is 
$150. Pre-registration is mandatory. Be- 
cause a large number had to be turned 
away at Oklahoma City, where 506 at- 
tended, facilities for a thousand or more 
are being obtained at Miami. Full informa- 
tion is available from Satellite Television 
Technology, P.O. Box G,, Arcadia, OK 
(phone 405-396-2574). 

Olympic ski communications to get 
power from the sun 

The 1980 Winter Olympics command 
post (Lake Placid, NY) and the top of 4,867- 
foot Whiteface Mountain, on which the ski 
events take place, will be linked by a com- 
munications system powered in part by 20 
photovoltaic solar panels. Each of these 
panels consists of 36 three-inch single- 
crystal silicon cells in a weatherproof as- 
sembly. Power output of each panel aver- 
ages 1.2 amperes at 16.2 volts (approxi- 
mately 20 watts of peak power). 



There will be two primary links and one 
standby system for communication be- 
tween the peak of Whiteface Mountain and 
the base camp below. The first, a wired sys- 
tem, consists of 12 semi-portable tele- 
phones between the peak and base of the 
mountain. The second system, which acts 
as an intercom, uses a dozen fixed-position 
telephones. The standby system works 
with a General Electric UHF radio. 

All the systems can be powered by the 
group of 20 large panels. Eight panels of an 
18-panel array on the roof of White Moun- 
tain Ski Lodge supply 2.4 amperes at 48 
volts for the first race communications sys- 
tem; the remaining ten can provide 6 am- 
peres at 10 volts for the second, electrically 
independent intercom setup. 

A two-panel array powers the emergency 
standby system and charges a bank of 
storage cells. Should the regular electric 
power fail completely, it will be able to sup- 
ply energy for all the communications sys- 
tems, as well as the lighting required for the 
games, for as long as two hours. 

New evaporated recording tape 
increases density ten times 

A recording tape in which the magnetic 
recording layer is evaporated directly onto 
the base film surface has a density ten 
times that of conventional tape, states its 
developer, Matsushita Electric Industrial 
Co. This means that a 3-hour tape for 
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10 PANEL SOLAR ARRAY being installed on the roof of Whiteface Mountain Ski Lodge by Arthur 
Rudin (left) of Arco Solar, Inc., and Ronald Stewart of the State University of New York, in a project 
coordinated by the Northeast Solar Energy Center of Cambridge, MA. The solar array will provide 
power to communications systems for downhill ski events at the 1980 Winter Olympics. 



microcassette recorders can be made. The 
new tape, called Angrom, was scheduled 
for test marketing in Japan this fall. No 
plans for export were announced. 

In all ordinary tapes {including "metal" 
tapes) the magnetic material is mixed with 
resins in about a 30:70 ratio. Only 30% of 
the surface is actual magnetic material. The 
surface of the new tape is 100% magnetic. 
Because the adhesive material is not 
needed, the coating is thinner— 0.3 micron 
instead of the usual 3 microns. This re- 
duces bulk, making it possible to put a 
longer tape in a given cassette. The ail- 
magnetic surface will record shorter waves, 
thus high-frequency response is improved. 

The new tape was made possible by 
overcoming production problems in con- 
nection with applying the coating and se- 
curing its adhesion to the film base. 



American scientists, German 
machine head search for newest 
particle 

The elusive particle that is believed to 
hoid all matter together— the whimsically 
named gluon — was discovered by a re- 
search team headed by University of Wis- 
consin physicists Sau Lan Wu, aided by 
Georg N. Sobernig, the University of Wis- 
consin — Madison reports. The team spent 
the last two years at Hamburg, working 
with the new electron accelerator (which is 
known by its German acronym PETRA), to 
observe events following collisions be- 
tween high-energy electrons and opposite- 
ly charged positrons. 

When high-energy electrons and posi- 
trons collide they convert all their energy 
and mass Into an energy bundle called a 
virtual photon. From that energy bundle a 
quark and an antiquark are produced. 
These move apart in opposite directions. 
This causes the quark and antiquark to 
form a stream of particles in a narrow cone, 
called a jet. 

One ]et is formed from each of the origi- 
nal quark and antiquark that are produced 
from the virtual photon. If the energies of 
the colliding electrons and positrons are 
high enough (in this case 15 billion volts 
each) then one of the quark jets can radiate 
a gluon, which also turns into a jet of parti- 
cles. 

Using a method devised by Drs. Wu and 
Gobernig, the research team developed a 
computer program to analyze the data 
from the electron- positron annihilations, 
and the third jet — evidence for the gluon — 
was discovered. "If the 3- jet events we 
detected are not from the gluon," Dr. Wu 
told the conference in Geneva, Switzer- 
land, last June, at which the information 
was first presented, "then something very 
continued on page 16 



Sabtronics NEW Hand~held Digital Multimeters . * . 

The only thing that 
beats their performance 
is their price. 



Accurate performance you can rely 
on, time after time. That's what 
you expect from a quality DMM. 
But don't expect to pa\ as much for 
it any more. Because now Sabtronics 
brings you top quality DM Ms with 
more features and better accuracy 
than other comparable units on the 
market today. And they cost 
surprisingly less! 

We cut the price. 
Not the quality. 

What you get is a precision crafted 
unit that features single-chip LSI 
logic, laser trimmed resistor 
network and a stable hand -gap 
reference element for better long 
term accuracy. Basic DCV 
accuracy is 0.1%. The Model 
20 35 A gives you 31 measurement 
ranges over o functions and the 
Model 2017 A an additional two 
temperature ranges. 

First in features. 
First in price. 

Both models feature touch-and- 
hold capability with the optional 
probe — its so convenient, you'll 
wonder why the expensive models 
haven't got it yet! And two- 
terminal input (or all measurement 
functions — this eliminates lead 
switching and makes your job 
easier. The Model 2037A even has 
a built-in temperature measuring 
circuit with a -50°C to + 150°C 
range (-58 "Ftp + 302° F) and is 
supplied complete with the sensor 



probe. Of course, auto zero, 
auto polarity and overload 
protection are standard- And 
you get 200 hour operation 
from a single 9-V transistor 
battery. A low battery- 
indicator warns you of the 
last 10 c i of battery life. Tin 
large, crisp LCD readouts 
allow easy viewing even 
in bright sunlight. 
Assembling either kit is 
simple with our easy-to- 
follow, step-by- step 
instructions. And the 
built-in calibration 
references allow you to 
calibrate the unit any 
time, any place. 
We've even eliminated 
difficu It inter-connect 
wires. All parts mount on 
the PC board. The only wires you 
solder are the two battery -snap leads 

Biggest value in small 
DMMs 

To sell hand-held DMMs with all 
these features at such low prices, 
we had to sacrifice profits. But we 
never sacrificed quality or 
performance. We are so sure that 
the Model 2035 A and 2037 A are 
the best values available that we 
offer a money-back guarantee. 
Examine either unit in your own 
home for 1 days, and if you are 
not convinced that it is the best 
value for your money, return it in 
its original condition for a prompt 




and courteous refund of the 
purchase price (less shipping and 
handling). Order yours today! Use 
the convenient order form or call 
us with your Master Charge or 
Visa number. 

Making Performance Affordable 



INTERN AT ION ALINC ^m^f 

13426 Floyd Circle M S 35 ■ Dallas Texas 75243 

Telephone 214 783-0994 



BRIEF SPECIFICATIONS: 

DC VOLTS. lOO^V - 1000V, S ranges 
AC VOLTS: 1 OOfiV - 1 000V, 5 ranges 
DC CURRENT: O.ljiA - 2A. 5 ranges 
AC CURRENT 0. 1 ,iA - 2 A, 5 ranges 
Hi-OHMS .1R-20Nla 6 ranges 
Lo-OHMS: 0.1B - 20MQ. 6 ranges 
TEMPERATURE; -50°C - + 150°C 
(-58 °F - +302 C F), 2 ranges 
(Model 2037A only). 

WEIGHT 11 oz (excl. battery) 
OVERLOAD PROTECTION. 1000V DC 
or ACpeak all voltage ranges; 250V DC 
or ACpeak all Ohms ranges; 2A'250V 
fuse all current ranges. 



Mail to: Sabtronics International, Inc., 13426 Floyd Circle, M/S 35, Dallas, Tx 75243 
I Please send me , . . 

' Model 2035A Hand-held MultimeLerkiL(s) a $74.95 each $ 

I Model 2035A Hand-held Multimeter assembled ® $99,95 each $ 

I Model 2037 A Hand-held Multimeter Kills) a $89.95 each $ 

. Model 2037 A Han d-held Mullimeter assembled a S1 19.95 each I 

| #THP-20Touch-and-holdProbe(s)<8 $19.95 S 

Shipping and Handling a SS.00 per instrument' S ___ 

For delivery in Texas, add 5% Sales Tax , $ 

1 enclose "J check :"„ money order ,. Master Charge ,1 Visa TOTAL.. ..I __ 

I (Allow 2-3 weeks clearance lime for personal checksl, 10% deposit tor C.O.D. 

I Charge my credit card ti Expiry Date 



n 



Street . 
City 



Slate 



"Continental U,5. only. AK, HI & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail 



Apt.. 
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continued from page 14 



exciting is just around the corner." 

Why is the gluon so important to physi- 
cists? Scientists since Einstein have pro- 
posed the existence of four forces, electro- 
magnetic, gravitational, strong, and weak, 
each of which has elementary carriers of 
force. The photon is the carrier of force of 
electromagnetism and until now it was the 
only one known. 

The existence of the gluon, the carrier for 
the strong force, is encouraging to physi- 
cists who are seeking the carriers of the 
gravitational and weak forces. It is the hope 
of many physicists to eventually combine 
all four forces into one grand unified theory 
of matter. 

Marriage of sound and print 
in new audio-visual system 

What the manufacturer, Microsomes 
Corp, calls a "totally new dimension in pub- 
lishing" has just been introduced. It con- 
sists of a miniature handheld player, called 
a "Microphonograph" and a 2-inch trans- 
parent recotd lhal can be applied direel lo 
a page of a book or to a card designed for 
the purpose. The record plays for a minute 
and a half. 
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HOW THE MICROPHONOGRAPH is used. The 
device adds sound to the information obtain- 
able from a printed book. 

The user simply places the Microphono- 
graph on the page, locates the record and 
presses the "play" button. Instantly he has 
his own multimedia system, combining pic- 
tures, print and sound. 

The system would seem especially valu- 
able in the language field, giving even a 
home student practically the services of a 
native-speaking teacher. In other subjects 
the added sound can make a dry text come 



alive, with the author's voice commenting 
on the texts (in historical or biographical 
works, often with the voice of the subject). 
Special formats for combining sight and 
sound in training courses are already being 
produced by several firms. 

In the card format, one side can display 
photos, maps or diagrams that will comple- 
ment information on the record, and the 
back can carry additional information or 
instructions. The system can even be 
adapted to existing printed material, mak- 
ing it one of the least expensive of audio- 
visual systems. 

The system — Microphonograph and re- 
cords — is priced from $20 up, depending 
on the choice of hardware and quality and 
quantity of software. Updating or extending 
is easy, simply by adding new microrecords 
and cards- 
Lights three times as good are 
forecast for year 2000 

A research study just conducted by 
Westinghouse fclectric scientists concludes 
that — while electric costs will triple by the 
year 2000— improvements In lighting will 
mean that the lighting part of the average 
user's bill will rise only slightly. 

High-intensity mercury vapor, metal hal- 
ide and high-pressure sodium vapor dis- 
charge lamps — already In use in industry- 
will make great energy savings in residen- 
tial lighting. Up to 150-175 lumens per watt 
is attainable with such lamps, the Westing- 
house scientists predict. (Standard bulbs in 
use today have an efficiency of only 15-20 
lumens per watt — a 100-watt bulb is rated 
at 1710 lumens.) 

The average homeowner, the study 
found, pays $57 per year, or 27 percent of 
his total electric bill, for lighting. By the year 
2000, this should decrease to about 8 per- 
cent. But— the new light bulbs will cost 
more, maybe $5 to $15 each. The cost of 
lighting will have to be calculated on the 
price of the bulb together with the amount 
of light it will give in its useful lifetime. 

The fluorescent lamp— already at least 
four times as efficient as the tungsten 
bulb— will take over in the home, through 
color improvement and new design. Al- 
ready screw-in types are being made to use 
in existing incandescent fittings. 

Further new developments are pre- 
dicted: Lighting will be used for home secu- 
rity; proximity sensors installed around the 
perimeter of a residence and activated by 
an intruder will turn on the inside lighting. 
New products will improve perception, re- 
duce eyestrain and satisfy specific health 
requirements. Special lighting will be Intro- 
duced for older people. A major area of 
research will be devoted to the psychologi- 
cal, behavioral and physiological effects of 
lighting on people. 



Students do original research in 
summer training session 

A near-unique type of industrial "student 
training" program is being cosponsored by 
GTE Laboratories and the National Science 
Foundation. Some 40 students, repre- 
senting 19 colleges and universities, are 
participating in research projects at GTE 
facilities. 




ALFREDO ARCHILLA, of the University of Puer- 
to Rico, working with QTE staffer William Herti 
on his ''smart telephone" project. 

Unlike many "student training" pro- 
grams, this one provides the student with 
genuine research and real work. If they suc- 
ceed in their tasks, they have the realiza- 
tion that they have added to the world's 
knowledge, technology or convenience. 

For example, Alfredo Archilla of the Uni- 
versity of Puerto Rico at Mayaguez, is 
working on a "smart telephone" that will 
not only accept voice commands but will 
talk back. "Right now" says Mr. Archilla, 
"you can tell a telephone to perform a task 
in your home (such as turning the oven on 
or off) from a remote location by touch 
tone. When you ask if it has finished the 
job, it also answers in tone. We want it to 
answer in words, and my job is to develop 
such a program." 

Subscription TV stations now 
permitted to proliferate 

The FCC voted, in a meeting late in Sep- 
tember, to rescind the rule that permitted 
only one pay-TV station in a community. 

The opposition to subscription television 
by broadcasters and movie theaters that 
was so marked when pay-TV was first pro- 
posed has decreased to only token opposi- 
tion. FCC sources reported. It is possible 
that the extensive development of cable 
television has reduced the relative impor- 
tance of over-the-air subscription sys- 
tems. 

There are at present only six pay-TV sta- 
tions on the air. The largest, KBSC, Coro- 
na, CA, which serves the Los Angeles 
region, has 210,000 subscribers. The oth- 
ers are KNXV in Phoenix. AZ; KWHY, Los 
Angeles. CA; WQTV, Boston, MA; WWHT. 
Newark, NJ, and WXON, Detroit, Ml. R-E 



Sabtronics new counter 
gives you 600 MHz capability 
for only $89.95 




This highly accurate frequency 
counter can be yours at the unbe- 
lievably low price of $89.95. The 
Sabtronics 8610A is your best buy 
today in a lab-quality instrument. 
We spent our efforts where they 
count: applying Sabtronics' ad- 
vanced digital technology in the 
design and engineering of a superior 
frequency counter — in simple kit 
form. 

You count your savings: 
You spend a little time (and a lot less 

BRIEF SPECIFICATIONS 
• Frequency Range: 10 Hz to 600 
M Hz guaranteed (5 Hz to 750 MHz ty- 
pical}. ■ Sensitivity: ^ 10 mV RMS, 
10 Hz to 100 MHz, prescaler mode; 
50 mV RMS, 100 MHz to 450 MHz; 70 
mV RMS, 450 MHz to 600 MHz • Im- 
pedance: 1 MQ, 10 MHz & 100 MHz 
range; 50Q, 600 MHz ■ Temperature 
Stability: 0.1 ppm/°C • Gate Time: 
Switch-selectable, 0.1 sec, 1 sec, 
10 sec. • Ageing Rate:^ ±5 ppm/yr 
■ Accuracy: 1 ppm +1 digit. • Input 
Protection: 150 V RMS, 5 Hz to 10 
kHz; 90 V RMS, 10 kHz to 2 MHz; 30 
V RMS, 2 MHz to 100 MHz; 10 -V 
RMS, 100 MHz to 750 MHz. • Power 
Requirement: Battery-operated, 4.5 
to 6.5 VDC @ 300 mA. External 
power supply, 7.5 to 9 VDC @ 300 
mA . Size: 8'*W x 6.5*'D x 3"H (203 x 
165 x 76 mm) • Weight: Without bat- 
teries, 1.2 tbs. (0.54 kg). 



money!) for a compact bench-por- 
table counter that measures up to 
600MHz (typically even higher). 
Measures up on every count: 
It has what you want. Guaranteed 
from 10Hz to 600MHz in three 
ranges (typically 5Hz to 750MHz). 
Sensitivity that holds well over the 
entire range. Selectable gate time for 
optimum resolution: 0. 1, 1, or 10 
seconds. With a stability of 0.1 
ppm/°C. And the guaranteed fre- 
quency range has a measurement ac- 
curacy of 1 ppm + 1 digit 
-0.000 1%. 

Highly accurate time base and excel- 
lent ageing rate. 8-digit LED display 
with automatic decimal point place- 
ment, leading zero suppression and 
overflow indicator. 



Start counting the day you receive 

It: You can assemble your 8610A in 
an evening with our easy-to-follow, 
step-by-step instruction manual. 

Count on satisfaction: Keep our kit 
for 10 days' free trial examination. 
If you're not completely satisfied 
for any reason whatsoever, simply 
return it unassembled for a prompt 
and courteous refund of your pur- 
chase price. 



Making Performance Affordable 



IN TEH NATIONAL IMC ^H 

13426 Floyd Circle M.S 35 Dallas. Texas 75243 
Telephone 214/783-0994 



To: Sabtronics International, Inc. 13426 Floyd Cr.,M/S 35. Dallas, TX 75243 USA 
Please send me Model 8610A 



Frequency Counter Kits @ $89.95 ea. 
Shipping & handling, per kit, $6.00" 
Texas residents add 5% sales tax 



Total enclosed $ 

I enclose C check C money order. (For faster delivery, send cashier's check or money 
order. Please allow time for personal checks to clear bank.) 
Charge: C. Visa r Master Charge, 

Account No. Exp. Date 

Name 

Address . 



City 

"US only. Canada: S7.SO. Foreign, air mall, $21. 00. 



State 



Zip 
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If you have put off 
learning more 
electronics for any 
of these reasons, 
act now! 



□ I don't have the time. 

□ High school was hard for me and 
electronics sounds like it may be 
hard to learn. 

□ I can't afford any more education. 
I have a family now. 



o 



□ I'm here. You're there. I've never 
learned that way before. I'm not 
sure it will work for me. 



I Read the opposite page and see how you can get started today! 
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Be honest with yourself. Are 
the reasons really excuses? You 
already know enough about 
electronics to be interested in 
reading this magazine. So why 
not learn more? If you need 
encouragement, read on and 
see how excuses can be turned 
into results. 

You don't have the time. Be realistic. 
All you have in life is a period of time. 
Use it. Try to know more tomorrow 
than you do today. That's the proven 
way to success. CIE studies require just 
about 12 hours of your time a week, two 
hours a day. You probably do have the 
time. 

Electronics sounds like it may be hard 
to learn. You already know something 
about electronics or you wouldn't be 
reading this. Now, build on that. CIE 
Auto- Programmed ® Lessons help you 
learn. Topics are presented in simple, 
logical sequence. All text is clear and 
concise for quick, easy understanding. 
You learn step by step, at your own 
pace. No classes to attend. Nobody 
pressures you. You can learn. 
You can't afford any more education. 
Actually, you can't afford NOT to 
gain the skills that can put you ahead of 
the others. You know what inflation is 
doing to you now. Education— learning 
a skill — is an inflation-fighter that can 
be yours. If you are not able to pay full 
tuition now, C1F will lend you funds on 
a monthly payment plan. 
You have a family now. All the more 
reason why you have the responsibility 
to advance yourself. For the sake of 
your family. Do you want them to have 
what you had or have more than you 
had? The choice is yours. Electronics is 
a rewarding career choice, CIE can help 
you to get started on that career. 
You're there. We're here. How does 
CIE help you learn? First, we want you 
to succeed. You may study at home, but 
you are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. You 
may find this even better than having a 
classroom teacher. CIE understands 
people need to learn at their own pace. 
When CIE receives your completed 
lesson before noon any day of the week, 
it will be graded and mailed back the 
same day with appropriate instructional 
help. Your satisfaction with your 
progress comes by return mail. That's 
how CIE helps you learn. 

NOW, IF YOU AGREE CIE 
TRAINING CAN WORK 
FOR YOU, HOW ELSE 
CAN CIE HELP YOU? 

Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although "big" does not 
always mean "best" it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 




Step-by-step learning includes 
"hands-on training. 

The kind of professional you want to be 
needs more than theory. That's why 
some of our courses include the 
Personal Training Laboratory, which 
helps you put lesson theory into actual 
practice. Other courses train you to use 
tools of the trade such as a 5MHz 
triggered -sweep, solid-state oscilloscope 
you build yourself — and use to practice 
troubleshooting. Or a beauty of a 
19-inch diagonal Zenith solid-state color 
TV you use to perform actual service 
operations. 



Find out more! 
Today. Now. 

There's a card with this ad. Fill it in 
and return. If some other ambitious 
person has already removed it, use the 
coupon. 

You'll get a copy of CIE's free 
school catalog, along with a complete 
package of personal home study 
information. 

For your convenience, we'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

If you are serious about a rewarding 
career, about learning electronics or 
building on your present skills, your 
best bet is to go with the electronics 
specialists— CIE, Mail the card or 





coupon today or write CIE (please 
mention the name and date of this 
magazine), 1776 East 17th Street, 
Cleveland, Ohio 44114. 

This could be the best decision 
you've made all year. 



"If you're going to learn 
electronics, you might as well 
learn it right!' 

John Cunningham 
Senior Technical Director 



Pallet n simulated 

Your FCC License can impress 
employers. 

For some electronics jobs, you must 
have your FCC License. For others, 
employers usually consider it a mark in 
your favor. Either way, your License is 
government-certified proof of your 
knowledge and skills. More than half 
of CIE's courses prepare you to pass 
this exam. Surveys show that some 
80% of CIE graduates who take the 
exam are successful. 



C^^ Cleveland Institute 
^S of Electron ics, Inc. 

"V776 East T7ch Street Cleveland. Ohio 44114 
Accredited Member National Home Study Council 

Q YES ... I want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog plus my FREE package of home study information, re-79 

Print Name, . 




Address _ 

City 

State 

Age 



.Apt.. 



.Zip. 



. Phone (area code)_ 



Check box forG.l. Bill bulletin on Educational Benefits: D Veteran 

MAIL TODAY! 



□ Active Duty 
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HEART RATE 

I am a physician, currently in my fourth 
year of surgical residency. In addition, I 
hold a Masters Degree in Electrical Engi- 
neering. Because of my background, I am 
naturally fascinated by articles in your 
magazine relating to medical applications 
of electronics. Such an article was Mark C. 
Worley's "Heart Rate Monitor" (July 1979 
issue). I must, however, take exception with 
several points in the author's description of 
the device's operation. 

The "heart beat waveform" depicted in 
the article correctly shows a typical electro- 
cardiogram tracing. This is a recording of 
the electrical activity measured between a 
pair of electrodes in contact with the skin of 
the body. It corresponds to the discharge 
and recovery of the electric charge across 
the membranes of heart muscle cells, 
which initiates contraction Of the muscle. 

The device, that is described in the arti- 
cle is commonly referred to as an optical 
plethysmograph (from the Greek plethys- 
mos, an enlargement). It measures the min- 
ute expansion and contraction of the fin- 
gertip in response to the blood pressure 
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pulsations within its arteries. The enclosed 
diagram illustrates the relationship of the 
heart electrical activity (EGG, or electrocar- 
diogram) and the blood pressure (BP). The 
R-wave, or more correctly the QRS com- 
plex, is the activity that initiates the con- 
traction of the main pumping chambers. 
The T-wave is the activity that accompanies 
electrical recovery of the charge across the 
cell membranes. 
The pressure tracing Is characterized by 



a sharp rise to peak (systolic) pressure, and 
a more gradual fatloff to the (diastolic) 
pressure before the next contraction. The 
"notch" in the curve on its downslope is 
caused by the one way valve at the outlet of 
the heart snapping shut as the pressure 
falls. The delay, d, is a function of the 
response time of the muscle to the electri- 
cal stimulation, and the propagation delay 
of the pressure pulse down the artery. 

From this discussion, it can be seen that 
prevention of multiple triggering is indeed 
necessary. However, Mr. Worley's state- 
ment "triggering on ... R- and T-waves" 
is misleading. 

Another inaccuracy contained in the arti- 
cle is the reference to the 300 ms (mis- 
printed as 300 ms) period of trigger lockout 
as a Schmitt trigger. A Schmitt trigger is a 
circuit that has hysteresis, i.e., a different 
threshold for positive-going and negative- 
going input changes. 

Finally, it must be kept in mind that the 
heart rate may rise over 200 beats-per- 
minute under stress or after heavy exer- 
cise, and that in a young, well trained ath- 
lete the resting heart rate may be as low as 



" I prefer RCA SK's because 
they have the abilities: 
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Ready Availability 

Wide Interchangeability 

Excellent Identifiability 

and High Reliability. 

All these add up to 
Good Profitability." 



STANLEY J. LYSY 



These are the words of Stanley J. Lysy 
of Service Plus, Westfield, Massachusetts. 



35-40 bea1s-per-minute. Thus for some ap- 
plications, it may be desirable to double 
R21 and R22, and readjust R24 to make the 
meter range 30-230 beats-per-minute. It is 
also necessary to reduce R13 to 22K (trig- 
ger lockout period 240 ms} to permit heart 
rates over 200 beats-per-minute to regis- 
ter. Of course, the meter scale would have 
to be redrawn. 

In spite of the above criticisms, I enjoyed 
the article very much. I am looking forward 
to more projects along this line. The use of 
electronics and computers in medicine is 
rapidly expanding, and I feel that many of 
your readers would jump at the chance of 
becoming familiar with some of the tech- 
nology and principles involved. 
EDWARD B. BORDEN, M.D. 
Bronx, NY 

ETCHANT DISPOSAL 

James Temple's "How to Make Your 
Own PC Boards" (July 1979 issue) was 
interesting and I am looking forward to 
future articles. 

With regard to disposal of ferric chloride 
etchants, the following comments are 
based partially on my own experience and 
partially on an excellent reference book, 
"Printed Circuits Handbook," C.F. 
Coombs, Jr., Editor, McGraw-Hill Book 
Co., 1967. 

Disposal of expended etchants via a 
scavenger service is probably the only 
method that Is both completely safe and 
legal in all communities, but scavenger ser- 
vices are not likely to be interested in han- 
dling individual hobbyists' quantities. Per- 
haps an organized group, nuoh ua an oloc- 



tronics club, could find a way to pool their 
waste chemicals. 

Spent ferric chloride etchant can be 
made safer by neutralizing the acid with 
sodium carbonate. Sodium carbonate is 
sold in grocery stores as "sal soda" or 
"washing soda." Immediately after the 
etchant is expended, pour it into a plastic 
container large enough to allow for foam- 
ing. Rinse the tray with fresh water and 
pour that into the container. Slowly add the 
sodium carbonate neutralizer, while stirring 
with a wood or plastic utensil, until foaming 
ceases. 

Disposal of waste chemicals in public 
sewers is forbidden in many communities, 
and for valid reasons. In the case of PC 
etchants. copper dissolved from the 
boards may upset the role of bacteria 
required for sewage breakdown and may 
destroy plants and fish if it ends up in natu- 
ral waters. Small amounts of etchant would 
become extremely diluted by the large vol- 
ume of water in a public sewer and proba- 
bly would do no harm. On the other hand, 
hobbyists in rural areas who rely upon a 
single-dwelling sewage system (septic 
tank) may have cause for concern if they 
process a large number of boards. 

Direct burial is an inexpensive and fre- 
quently used (but not necessarily legal) 
method of disposal. A disposal sump can 
be made by filling a hole several feet' deep 
with coarse gravel. Neutralized etchant is 
poured into the gravel and washed down 
with fresh water to further dilute and dis- 
perse the chemicals. R-E 
L. SCOTT HOFER 
Federal Way, WA 
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An Electronic Service Technician 
speaks out for RCA SK's 

To paraphrase Mr. Lysy, one of the ten 
winners in RCA's recent SK slogan contest, 
RCA SK's are indeed readily available. As for 
interchangeability, over 950 SK types replace 
over 153,000 domestic and foreign types. Our 
new SK numbering system which incorpo- 
rates the other leading numbering system 
used by ECG* REN and TM makes it easier 
than ever for you to identify the right SK 
replacement. And of course, SK reliability 
means fewer costly call-backs for you. 

As Mr. Lysy pointsout,allthese"Abilities" add 
up to the most important "Ability" of all . . . 
Profitability. 

See your RCA SK distributor for all your solid 
state replacement needs and ask for your 
copy of the new authoritative RCA SK 
Replacement Guide, SPG 202X, or send your 
request with check or money order for $1 .50 
to RCA Distributor and Special Products, 
P.O. Box 597, Woodbury, N.J, 08096. 

*ECG is a trademark of GTE Sylvama 
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Panasonic Model RF-2900 
Portable Mult i band Radio 

ONE OF THE MOST ATTRACTIVE MULTFBAND 

portable radios on the market is the model RF- 
2900 from Panasonic Corporation. While defi- 
nitely not of communications quality, it does 
perform well for its intended applications. 

Housed in an attractive black military-type 
case with chrome accents, the radio has a 
bright digital fluorescent display that provides 
an accuracy of I kHz through 30 MHz, and 
100 kHz on FM. 

The circuit is a double-conversion type for 
good selectivity. The frequency ranges arc: 525 
Hz-1605 kHz and 3.2 Hz-30 MHz (AM/ 
CW/SSB) and 88 Hz-lOS MHz (FM). Power 
is supplied by a 1 20 VAC source or by internal 
batteries (six D-cell batteries, which are not 
included), A dual-speed main tuning dial han- 
dles fine adjustment on all ranges. During bat- 
tery operation, the dial lights and frequency 
display can be switched off to conserve power. 
An integral telescoping whip antenna enhances 
the receiver's portability; and external antenna 




CIRCLE 101 ON FREE INFORMATION CARD 

terminals are on the back of the case. 

An S-meter acts as a tuning aid and often 
doubles as a battery tester. An adjustable BFO 
(beat-frequency oscillator) control permits the 
manual selection of CW (continuous-wave) 
pitch or LSB/USB reception. 

Front-panel jacks arc provided for an exter- 



nal speaker (or headphones), a tape recorder 
output and an audio input to the receiver 
amplifier. In addition, a detachable sun shade 
for the frequency display and a carrying strap 
arc included. 

Testing the unit, we found the FM reception 
to be entirely adequate. The audio was clean, 
and the automatic frequency control was very 
effective for drift cancellation. The digital fre- 
quency display proved to be quite accurate in 
locating stations. 

On the AM broadcast band the unit's selec- 
tivity was good. Images were undetectable 
through most of the tuning range; display 
accuracy was within 2 kHz; and the audio qual- 
ity was found very good. 

When the unit was used in the shortwave 
mode, high sensitivity brought in weak signals 
using only the whip antenna. A front-panel 
trimmer allows close frequency calibration. A 
wideband/narrowband selectivity switch pro- 
vides sharp adjacent-channel rejection in any 
mode. The receiver displayed good mechanical 
stability. 

1 1 must be remembered that the model RF- 
cott United on page 26 



BATTERY-WRAP 

WIRE WRAPPING TOOL 

model BW-2630 



POSITIVE INDEXING 

ANTI -OVER WRAPPING 

BITS AVAILABLE 
FOR AWG 26, 28 & 30 

BATTERY OPERATED 

LIGHT WEIGHT 
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BW-2630 


BATTERY-WRAP TOOL 


$19.85 1 


BT-30 


BIT FOR AWG 30 


$ 3.95 


BT-2628 


BIT FOR AWG 26 & 28 


$ 7.95 


| RB-20 


TWO NI-CAD BATTERIES 


$10.75 



■MINIMUM Bit LiNG 32&0OI ADD SHIPPING CHARGE SJOOf NEW fQflK CITY J STATE RESIDENTS ADD APPLICABLE TAJf 



OK MACHINE & TOOL CORPORATION 

34S5 CONNER STREET, BRONX, N.V. 10475, U.S.A. 
PHONE (212) 994-6600 • TELEX: 125091 
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LABORATORY QUALITY AT SERVICE BENCH PRICES 



The most sophisticated scope 
ever offered in money-saving 
kit form: the new Heathkit 
10-4235! Compare its features 
...compare prices... and you'll 
move up to the 10-4235 



• DC-35 MHz response with 
smooth roll-off beyond nm mtrt 
50 MHz Villi Al I 

• Dual trace — study two OSC 111 
signals simultaneously 

• Delayed sweep — observe any section of a 
waveform — magnified as needed 

• Fast sweep speeds from 50 nS/cm to 0.2 
sec/cm, plus X5 expansion for effective speed 
of 10 nS/cm at the highest sweep rate 

• TV triggering for jitter-free display 

• 2 mV/cm to 10 V/cm vertical sensitivity 

• Algebraic ADD with ability to invert Y, or Y 2 

• Internal graticule for parallax-free 
measurements 



DC-35 MHz 



>rM * i ;#;T* 



DELAYED SWEEP 
OSCILLOSCOPE 



• 10 kV post-acceleration voltage 

- fastest, brightest display in any 

Heathkit oscilloscope ever 

All these features and more, 

in a scope that's surprisingly 

lfKZ easy to build and maintain ! 

Circuit boards swing out for 

easy access to components 

jVp even while the scope is oper- 

_^ __ ___ | ating. This Heathkit scope 

COPE is one of the best values today. . . 

and for years to come! 

Kit 10-423 5 . . . .just $869.95 

Also available factory assembled 

and tested.... $119 5. 00 

Prices are mall order net F-O.B., Benton Harbor, Michigan. 
Prices and specifications subject to change without notice. 

FREE HEATHKIT CATALOG! 

Send for your FREE Catalog with full descriptions of the 

10-4235 and all the other exciting oew Heathkit occlusives I 

Write to: Heath Company, Dept, 030-614 

Benton Harbor MI 49022 

Hvathkjt products ar* displayed, sold and urvfced At 

Hoathkh Electronic Cunters nationwide, (units of VerltGctinulogy 

GX-374 Elactronlcv Corporation). Saa yuur wtiitu pages. 
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continued from page 24 



2900 is not designed as a communications 
receiver. It is primarily a portable radio with 
shortwave coverage. Serious single-sideband 
(SSB) or continuous- wave (CW) reception is 
difficult because of constant oscillator drift. 
Spurious signals were present throughout ihe 
shortwave tuning range. Dial backlash is quite 
noticeable on the higher frequency ranges. 
Frequency tuning is rapid, making fine adjust- 
ment difficult. Noise-limker circuitry is not 
included, making the receiver vulnerable to an 
electrically noisy environment. 

In spite of the receiver's problems with 
shortwave reception, it performs well for the 
AM/FM listener who wants good sound, port- 



ability, an accurate frequency readout and 
access to shortwave broadcasts. 

The model RF-2900 multiband portable 
radio sells Tor $299.95 and is manufactured by 
Panasonic Corporation, One Panasonic Way, 
Secaucus, NJ 07094. R-E 

Radio Shack System 
Seven Stereo 



GOOD THINGS COME IN SMALL PACKAGES! THIS 

familiar saying could well apply to the Radio 
Shack (500 One Tandy Center, Fort Worth, 
TX 7610) System Seven stereo. Although we 
all have a tendency to take manufacturer's 
specifications with a grain of salt, it appears 
that in this case, the manufacturer's good press 
is well deserved. 
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System Seven's matching Minimus-7 speak- 
ers (No. 40-2030} arc reminiscent of the popu- 
lar Maximus bookshelf speakers of more lhan 
a decade ago and perhaps even better. The 
speakers produce an astonishing bass and 
smooth, silky highs. Measuring only 7 X Vh 
X 4 'A inches, the cabinets arc made of heavy 
metal casting, each enclosing a 4-inch high- 
compliance woofer and a I -inch dome iweeter. 
Careful placement is one secret means of 
achieving maximum performance from ihese 
miniature dynamos! 

The receiver {model STA-7) is handsomely 
designed. It is enclosed in a low-profile (16 l A 
X 3Vi X 12-inch) black-satin-finish metal 
cabinet . The blackout dial and tuning meter 
are aitractively edge-lighted when ihe receiver 
is switched on. 

The amplifier specifications are excellent: 
15 Hz- 30 kHz. ± 2 dB; under 0.5% THD from 
20-20.000 Hz into 8 ohms and a full 10-watl 
output. 

The amplifier can accommodate several 
front-panel switch-selectable inputs. The rear 
apron houses an array of jacks in order to allow 
wide amplifier flexibility. A rear apron switch 
provides 6.5-dB bass enchancement for the 
matching speakers. 

The AM/FM tuner stages are equally im- 
pressive: FM sensitivity (iHF) is typically 2.2 
;iV; limiting sensitivity ( — 3 dB) is 3.2 jiV; 
S/N ratio (1 mV) is 60 dB; total harmonic 
distortion (stereo) is 0.6%; stereo separation 
(at 1 kHz) is 34 dB; image rejection is 50 dB; 
IF rejection is 80 dB; and selectivity is 45 dB. 

A built-in fcrrite loop is provided Tor AM 
reception, and line-cord coupling can be used 
for metropolitan FM listening. External anten- 
na terminals are provided on the rear apron for 
both AM and FM reception. 

Power requirement is cither 1 20 VAC or 
240 VAC. 

Our test 

Initial hookup and installation were easy; we 
followed the suggestions outlined in the litera- 
ture that accompanies the system. Our advice: 
DO READ the instructions. Speaker place- 
ment is critical for optimum performance. You 
need speaker hookup wire; and use color-coded 
zip cord of adequate gauge in order to insure 
proper phasing and efficient power transfer. 

The tuning dial markings are well-spaced 
and easy to read, and the flywheel tuning knob 
has a professional feel. FM stability is excel- 
lent, with warm-up drift undetectable. The 
bass and treble controls have detent stops, 
giving the impression of incremental steps; 
similarly, the balance control has a center-posi- 
tion detent stop. We liked these features. 
Although the quality of sound from the Sys- 
tem Seven would merit using the most expen- 
sive stereo headphones, we selected a set of 
Realistic's new mode! PKO-20 headphones 
($24.95) to see how well they would perform 
with the receiver. The results were quite salis- 
continued on page 32 
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COUNTS AS ONE 600K- 

604-aS2-B08 p— Using ElfrC- 
' Tronic Testers for Automotive 
Tune-Up & TranslslGT Irvii 
tpon Systems. |S1G 90| 



TRANSISTOR 

IGNITION 

SYSTEMS 



An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 

take 
any 



6 



(up to 9 books) of these 24 *L 
unique electronics selections *P 
(values to *1H a ) for only 




with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection of electronics books 



1120-131 p -OSCAR: The 
Ham Radio Satellites ($8.9-5) 



1 101-546 p.— Hew 10 Destg 
A Build Your Own Custom 
TV Games (£14.95) 



i 







lam nadifl satellites [itf.Ka} -1169-504 p.— The GhANT 

S5F8S «-* i2»°rr;: kssu 




T 123-210 p.— The Laser £** 
perLmen tor's Handbook {$9,951 






— 2-i Ttitpu 
Gome PrO- 

qfams.n BASIC <» 9ij 



6277-592 p.— TWO BOOKS IN ONE 
BINDING— Practical Trouble- 
shooting With the Modem Oseil- 
lotcope tk Practical Troubleshoot- 
ing With Modem EH? clrontc Test 

Iniirurncrifi |S25 901 



THE COMPLETE 
MICROCOMPUTER 
SV5TEM5 HANDBOOK 



UOt.322 p.—The Complele 
Mieiocompulei Systems 
Handbook IS 15 95] 



Sri--- I*2r 



714-251 p — Radio Aslfonomy For 
The Amateor (SB.95) 



952-37fl p.— Microprocessor Pro- 
gramming For Computer Hobbyists 
{S12.MJ 



THE MASTER 

HANDBOOK Or 

ALL HOME 

lECnTING SVS1EMS 



1176-352 p.— The Master 
Handbook al All Home Heal- 
ing System s— Tuneup. Re- 
pair. Inst. A Mainl. (S12-95) 



ii."- Z56 p.— Model Radio 
Control— 3rd Edition ($12.95) 



1168-182 p— Ho* to Hepai 
Clocks {59 95] 



1152-266 p. — Amenna Data Hde 
cncc Manual — Including dim£.ii- 

aion tables (SI 2.95| 



COLOR 71 
^TROUBLE 



Eftecltve Troubfesftootini:' 
with EUM & Scope. 






FACTBOOK 

Problems & SoIbMwbT 



730-233 p-Eflect««TrQu- 
bleshooring with EVM & 
Scope 'SB-95} 




1 1 19-532 p.— Color TV Trou- 
ble Factbook— Problems a 

Solutions— 4lh Edition {$12 g&| 



878-276 p.— Modem Com- 
munications Swi [clung Sy5- 
lems (£17,951 






i*>* 1*1 » u ;> r 

I 1 138-224 p.-Buyer s Guide 

■ lo Everything Electron.c For 




1053-266 p.— Microprocessor 

coohbook nam 



HOW TO 

HOME 

EiiCTflicnr 

FROM WIND. 

WATER A 
SUNSHINE 



112B252 p.— How to Make' 
Home Electricity From Wind, 
Watet nnrj Sunstiine ($9 95, 



Facts About Club Membership 



•The 6 introductory book selections of ycur choice carry pub- 
lisher's retail prices ol up lo Jill. Si Ihey are jours for only 
SI 99 for all 6 (plus postajjB/bandlineJ with your Trial Member- 
ship 

• You mil renin the Club News.desciibitiE the current Selec- 
tions, An trnaies and other books, every 4 weeks (13xa yeart 

• If you want the Selection, do nothing, il will he sent to you 
automatically If you do not wish to receive the Selection, or if you 
want to order one of the many Alternates ottered, you simply give 
instructions on (he reply form (and in the envelope} provided, 
and return il In us by the dale specified This date allows you at 
least 10 days in which to return the form II. because ot late mail 
delivery, you do not have ID days lo make a decision and so 
receive an unwanted Selection, you may return tl a! Club e> 
pense 

• To complete your Trial Membership, you need buy only four 
additional monthly Selections or Alternates during the next 12 
months You may cancel your Membership any time alter you 
purchase these lour boohs 

• Alt books — including Ibe Introductory Offer —are fully teturn- 
abte after 10 days if you're not completely salislied. 

■ All books are offered at low Member prices, plus a small 
postage and handling charge. 

• Continuing Bonus II you continue after this Trial Membership, 
you will earn a Dividend Cerlilicate lor every book you purchase. 
Three Certificates plus payment of the nominal sum of ! 1.99 mil 
entitle you to a valuable Book Dividend ol your choice which you 
may choose Irom a list provided Members. 



May we send you youc choice of 6 of these practi- 
cal time-and-money-saving book selections as 
part ol an unusual offer erf a Trial Membership in 
Electronics Book Club? 

Here are quality hard bound volumes, each spe- 
cially designed to help you increase your know-how, 
earning power, and enjoyment of electronics. What- 
ever your interest in electronics, you'll find Elec- 
tronics Book Club offers practical, quality books that 
you can put lo immediate use and benefit. 

This extraordinary offer is intended to prove lo 
you through your own experience, lhal these very 
real advantages can be yours... that it IS possible to 
keep up with the literature published in your areas of 
interest, and to save substantially while sn doing, As 
part of your Trial Membership, you need purchase as 
few as four books during the coming 12 months. You 
would probably buy at least this many anyway, with- 
out [he substantial savings offered through Club 
Membership. 

To start your Membership on these attractive 
terms, simply ftll out and mail the coupon today. You 
will receive the 6 selections (up Lo 9 books) of your 
choice for 10-day inspection. YOU NEED SEND NO 
MONEY, If you're not detighted, return the books 
within 10 days and your Trial Membership will be 
cancelled without cost or obligation, 

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 I 
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ELECTRONICS BOOK CLUB 

Blue Ridge Summit, Pa. 17214 

Please open my Trial Membership in ELECTRONICS 
BOOK CLUB and send me the 6 selections circled 
below. I understand the cost of the books I have 
selected is only $1.99 for all 6, plus a small shipping 
charge. If not delighted. I may return the books within 
10 days and owe nothing, and have my Trial Member- 
ship cancelled. I agree to purchase at least four 
additional books during the next 12 months, after 
which I may cancel ray membership at any time. 

604/882 637/628 678 714 730 
861/905 952 1053 1 DBS 1097 1101 

1119 1123 1120 1128 1138 1152 
1168 1169 1174 1176 1201 1241 6277 



Namfl 
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Art r!nw; 


City 


State 


7ip 



(Valid for new Members only. Foreign ano Canada add IS VI RE-180 
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Train with NTS for the 

Microcomputers, digital 

the first name 




The world of electronics is daily becoming more 
challenging. Technology is growing more, specialized, 
and the importance of digital systems increases 
every day. Test instruments, home entertainment 
units and industrial control systems are all going 
digital. And now, NTS training programs include a 
wider choice of solid-state and digital equipment than 
ever before offered in any home study course: 
Advanced NTS/Heath digital color TV (25" diagonal 
with optional programming capability), NTS/Heath 
microcomputer, digital test equipment, digital stereo 
receiver {70 watts per channel). NTS compu-trainer, 
plus much more state-of-the-art equipment to make 
your training exciting and relevant. 

The equipment you receive with NTS training 
programs is selected to provide you with a solid 



background in electronic systems. Kits and lessons 
are designed to work together to demonstrate 
eJectronic principles and applications. The kit-building 
not only shows you how electronic hardware 
functions, but how various circuit designs accomplish 
different purposes. Your lessons guide you through 
any number of experiments associated with many 
projects. This is the Project-Method, and it works. 
Step-by-step, you learn how and why digital 
electronics has become a part of our world, and the 
even bigger role it is sure to play in the future. 

Whether you are looking for training in Consumer, 
Commercial, or Industrial electronics, NTS offers 
fourteen courses, some basic, many advanced, in 
several areas of electronics. An all-new full-color 
NTS catalog shows you what each course covers, 



electronics of the future, 

systems and more... from 
in home study. 




and every piece of equipment included. 

Send for it today, and see for yourself what's really 

happening in electronics training technology at NTS. 

Find out how much has changed, and what new 

directions the field is taking. You'll probably want to 

be a part of it. 

It's free. Just mail the card or coupon. Today. 



NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 



NATIONAL 




SCHOOLS 



TECHNICAL-TRADE TRAINING SINCE 1905 

Resident and Home-Study Schools 

4000 South Figueroa St., Los Angeles, Calif. 90037 



NATIONAL TECHNICAL SCHOOLS DBpl Z06010 

4000 South Figueroa Street. Los Angeles, California 90037 
Please send FREE Color Catalog and Sample Lessor. 



□ Color TV Servicing 

D B & W TV and Radio Servicing 

U FCC License Course 

D Electronic Communications 

D Electronics Technology 

D Audio Electronics Servicing 

D Digital Electronics 

D HicroComputers/MicroProcessors 



Name 

Address 

Apartment Number . 
City . 



Age 



^Zip. 



State 

nCheck if interested in G.I. Bill information. 

GChsck if interested ONLY in classroom training in Los Angeles. 
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continued from page 26 



factory; these low-cosi phones arc a good 
choice in matching economy stereo head- 
phones Tor noncritical requirements. 

Clearly, the System Seven is a product for 
other manufacturers to reckon with; it should 
become a standard of comparison among low- 
cost, high-performance component music sys- 
tems. The Radio Shack System Seven sells for 
$2 19.95. R-E 

B&K Model E-200D RF 
Signal Generator 




CIRCLE 103 ON FREE INFORMATION CARD 
A REASONABLY-PRICED, METERED-OUTPUT 

signal generator is a difficult item to find. 
B & K's model E-200D RF Signal Generator 
helps fill that void. 

The E-20QD is a handsome, husky compact 
generator featuring straightforward operation. 
Functions are very clearly marked, and famil- 
iarization comes quickly. The accompanying 



owner's manual is well written, and very flexi- 
ble in its subject matter, The usual circuit 
descriptions and control identifications are 
provided, but several other text subjects are 
included. A handy dB-to-microvolt conversion 
table is provided and is very helpful for sensi- 
tivity measurements. Alignment procedures 
for AM radios, FM receivers, and TV sets arc 
given slep-by-step. 

The E-200D measures 127. X 7'A X S 
inches, and weighs 14 pounds. It is securely 
enclosed in a steel cabinet, AC powered 
through a 3-wire grounded cord. 

Fundamental frequency generation ranges 
from 100 kHz through 54 MHz, with cali- 
brated harmonics usable through 216 MHz 
(TV Channel 13). Frequency accuracy is ad- 
vertised as being ± 1.5% of highest frequency 
on any band, usable to 0.1% with internal cali- 
brator. The calibrator is heterodyned against 
the signal generator frequency, producing an 
audio beat note that can be heard from an 
internal speaker. 

R.F signal voltage output (maximum) varies 
from 3 volts (lowest frequencies) to 0.3 volt 
(highest frequencies). Using the calibrated 
attenuator and level control, the output level 
may be selectively adjusted from —106 dB 
(.5^V) to +2 dB (216,000 M V) at 50 ohms. 
Accuracy throughout the entire fundamental 
frequency range is specified as being within 2 
dB. 

Modulation is provided by an internal 400 
Hz (± 20%) bridged-T oscillator. Level is set 
at IV RMS for 50% modulation. External and 
internal sources of modulation are both contin- 
uously adjustable and metered. 

Both a block diagram and circuit schemalic 
arc included for servicing the generator, and to 



make internal calibration easier. The subject of 
calibration needs to be mentioned. While it is 
possible to bring the E-20QD into specified 
accuracy, the unit that we evaluated was con- 
siderably off in its dial reading. On several low- 
er-frequency segments, (between 100 kHz. and 
9 MHz) the adjustable hairline could not be 
offset far enough to coincide with the actual 
output frequency. Nonlinearity in the dial 
ranges aggravates the problem. Although we 
made no attempt to align the unit, our feeling 
is that it could probably be brought within 
specifications. 

To assist with calibration accuracy, two 
internal reference oscillators arc included. The 
I -MHz crystal oscillator is very accurate and 
stable. It is usable up to about 33 MHz. The 
100-kHz oscillator is an L-C unit, and had 
strayed considerably off frequency. Adjust- 
ment of the 100-kHz calibrator is easily 
accomplished by aligning the slug of the oscil- 
lator coil, readily accessible through a small 
hole in the shielded RF section. 

Shielding and mechanical stability are two 
vital areas in any signal generator design. We 
were pleased at the RF isolation provided by 
the extensive copper-plated steel shielding. 
The cabinet cover is also interlocked to dis- 
courage stray radiation. 

One of the most serious drawbacks in using 
inexpensive hobby-type RF signal generators 
comes with low signal levels. When it is impor- 
tant that very low outpul signals (in the micro- 
,oll region) must be used to measure maxi- 
mum sensitivities of radio receiving equip- 
ment, stray radiation will wreak havoc! These 
leakage paths may occur between cabinet /pan- 
el cracks, or with poor cable shielding, poor 
continued on page 34 



Now, an automotive computer plus 
cruise control at your fingertips! 
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This is CompuC raise! The first true computer for your car, 
truck or RV It's the most effective and functional cruise control 
ever designed, PLUS complete trip computing, an efficient fuel 
management system, and a split-second-accuracy quartz time 
system. 

Compu Cruise is a cruise control with a memory A unique 
seek-and-hold capability makes highway driving easier and more 
enjoyable. Fully electronic, making it more accurate and reliable. 

CompuCruise is a true computer, constantly reacting via 
automatic sensors to changing conditions, updating vital data 
for you every second. Just look at what CompuCruise gives you: 

Time, E.T. Lap timing, Alarm 

Time, Distance, Fuel to arrival 

Time, Distance, Fuel to empty 

Time, Distance fuel on trip 

Current or average MPH, MPG, GPH 

Fuel used, Distance since fillup 

Inside, outside or coolant temp. 

Battery voltage 

English or Metric display 
CompuCruise works on foreign or American cars (except 
Diesel and fuel-injected vehicles). It's priced for the budget- 
minded, and easily installable by you or your automotive outlet. 
Only $199.95 with Cruise Control, $159.50 without. Fully 
warranted for 90 days from date of purchase. Delivered 



complete with easy-to-follow installation guide. And backed b} 
a 100% satisfaction guarantee. If not fully satisfied when you 
receive your unit, return it before installation and your money 
will be fully refunded without question. 

For the name of your nearest dealer, call or write us righl 
now: ZEMCO, 12907 Alcosta Blvd., San Ramon, CA 94583. 
Phone (415) 838-8060. 

Do it today — for a better cruise control and more auto- 
motive information ^ ^ 

— ft Eommrum 
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The Affordable Computer 

You've Been 
Waiting For 

Dozens of new small computers have flooded the marketplace. It seems as if 
everybody (and their pal) have come out with new, low cost personal com- 
puter systems. In this micro-computer jungle, one stands out as the obvious 



choice 



ATARI 



Why? First of all. no manufacturer has spent the 
time and effort to support their machine the way 
ATARI has. They could have released it six months 
ago, but they chose to wait until they developed 
software programs, add-on accessories, and an in- 
tricate dealer support network. The manuals are ex- 
pertly written, easy to follow, and far from bo ring I 
Their computer is well designed and carefully 
assembled. ATARI software is outstanding, and 
easy to use. Both the ATARI 400 and 800 have 
been designed for non-programmers as well as the 
experienced programmer. 

Applications such as 

music composition, electronic art, and 

household security are all possible with the 
ATARI computer. More sophisticated needs, such 
as those of small businesses can be easily handled 
by the more expandable ATARI 800. Even larger 
companies with overloaded main computers will 
find the ATARI a welcome relief. 

For the home there are programs such as Per- 
sonal Finance Management, Income Tax, 
Household Appliance Control, Database Access. 
Investment Management, Typing Trainer, File 
Card and Personal Record Keeping, These pro- 
grams will not only save you time and money 
but provide accurate, up to date records. You will 
have instant access to data and substantial help 
in financial planning. 

The educational aspects of the system are also a 
major feature of the ATARI. There is an entire 
library of personalized, self paced instruction in a 
wide variety of subjects providing effective 
teaching for all age groups. It makes learning a 
more enjoyable experience, one which remains 
challenging and interesting no matter how many 
times the programs are run. 

The entertainment programs follow the same for- 
mat. There are Creative Programs, Action, 
Simulation and Thinking Games. There is 
challenge, fun and skill development in all of 
these well thought out programs. 

Business programs like Text Editor, Inventory 
Control, Accounts Payable/Receivable will save 
you both time and money. The Mailing List, 



Calender, Payroll and Sales Forecasting software 
will help you make money and also save time for 
more important functions. These programs are 
easy to use, inexpensive and well documented. 

All in all the ATARI 400 and 800 computer 
systems provide a streamlined method of man- 
aging business and household affairs. It is a per- 
sonal computer designed for people with no 
previous computer experience, but one that does 
not compromise capability for the more ex- 
perienced computenst. 

For more information or to place 
your order call: 

HOBBYWORLD 

HW Computer Division 

Toll Free: (800) 423-5387 
In Calif: (800) 382-3651 
Local: (213)886-9200 

Use your Visa or Masterchargel 



Send to: HobbyWorld 

1951 1 Business Ctr. Dr. Dept. R1 
North ridge, CA 91324 

Pie Ate Send Mei 

Atari 400 Personal Computer 

plus S8 shipping and handling, *2T7I ...,.,.,...,. s 550.00 

Atari 000 Personal Computer 

plus S9 shipping and handling, 1\ 73 S99S.0O 

Atari Program Recorder for 400, »2 1 76 ! 90.00 

Atari Disk Drive for 800, "2174 $750.00 

Atari Printer for 300, «2l 75 5600.00 

Please send me more information! 



Subtotal S. 

California Residents add 6% sales tax . S 

Shipping & Handling S . 

Total _ 

D check H money order □ Visa 

C Master Charge: Code* 

Acct,» Exp. Date 



Signature 

Name 

Address 

City 



State 



_Zlp_ 



CIRCLE 3S ON FREE INFORMATION CARD 



> 
Z 
C 
> 
3> 
< 

03 
O 

33 



o 



O 

i3 



o 

Q 
< 

rr 
34 



Interface yourTRS-80 to 

the "real world" 

the faster and easier way. 



A P has the hardware you need 

to build the Interface breadboard 

described In the article on page 52. 



The Jumper, a 24" 40 

conductor flat ribbon , 
cable assembly with 
a socket connector 
on one end, a card- 
edge connector on the other. It' 
preassembled and every line is 
pretested. 9241 50-24 $ i 1 .95 



The Solderless Breadboard, it's our famous "Superstrip" for 

unlimited freedom In the layout and implementation of your circuits. 
923252-R $17.00 

?: 





The Header. Copper alloy 770 
for instant plug-In access to the PC 
board. 923875-R $2.79 



Available at yourdealer; for the 

nearest one, phone (toll-free) 

800-321-9668. And ask for the 

complete A P catalog, The Faster and Easier Book 
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AP PRODUCTS 
INCORPORATED 

Box 1 10B • 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354-2101 
TWX; B10-425-225G 



EQUIPMENT REPORTS 

continued from page 32 



ground strapping, AC line radiation, or even 
loose panel hardware. The E-200D seems lo 
have much lower stray radiation llian most oth- 
er low-cost competitive signal generators. That 
condition must be attributed in large part lo 
the heavy shielding around the internal oscilla- 
tor section. 

While the shielding made the unit relatively 
RF tight, mechanical instability is slill appar- 
ent, especially at higher frequencies. A gentle 
lap on the cabinet will cause severe deluning 
on the upper ranges. Above 5 MHz, the fre- 
quency dial tuning becomes increasingly rub- 
bery, making close adjustment virtually impos- 
sible on close tolerance alignment. Thermal 
drift, however, is minimal with this solid-state 
instrument. 

Considerable frequency pulting occurs from 
the attenuator control. With the dial set at 
some useful frequency, rotating the fine atten- 
uator control results in extensive frequency 
change. Even though I he, attenuator pot is iso- 
lated by a buffer stage, interaction with the 
oscillator is still quite prevalent. Some loading 
effect on frequency is also noted when the out- 
put of the generator is connected to its injec- 
tion point in the circuit to be checked. 

Metering in any unit is desirable. Obviously, 
absolute accuracy cannot be expected except in 
generators costing considerably more than the 
E-200D, but used its a relative reference, it can 
be very useful. For most applications, and non- 
demanding lest bench use, the E-200D is 
loaded with useful features. The E-200D RF 
signal generator sells for S300. Available from 
B & K-Precision, Dynascan Corp., 6460 W. 
Cortland St., Chicago, IL 60635. R-E 
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"Well, naturally — // you insist upon 
looking far mistakes, then you're bound 
to find some." 



Get Heathkit reliability 
and spend a lot less 



New Heathk es you 

checks of horizontal and vertical yokes, flyb 
horizontal linearity and efficiency coils, and general 
mid-frequency coils. Checks in or out of circuit. 
Even measures drive signals in horizontal circuits. 
Simple, accurate "good-bad" ring 
test tells you all you need to 
know. One easy probe gives 
you focus and anode voltage 
measurements. The new, 
portable Heathkit Yoke.' 
Flyback Tester uses only 
top-quality components 
for a long, reliable service 
life. And it costs a lot less 
than any similar tester 
available today. 




^ 




ATALJ 

Se< 

color alignment t: 
high-voltage probe meu 
power supplies — all in mon 
easy-to-build kits. Most ite 
available in assembled form. 

The new Heathkit Catalog includes nearly 40Q excit- 
ing electronic kits for your home, work or pleasure. 
Send for yours today. 

'In easy -to .build kit loim (IT-S23S!. Also available a 
assembled and lasted at $130. QO (5T-5235). 



Heathkit 




Heath Company. 

Dept. 020-616. 

Benton Harbor. Ml 49022 

50ld Oil': 

Eluclianic Ce: : 
Veritechnolog y 
in raa|Oi 
U.S. Se-' 

williout not 
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When quality counts 



Do not be fooled by the low prices, these brand 
new lab quality frequency counters have important 
advantages over instruments costing much more. 
The models 7010 and 8010 are not old counters repack- 
aged but 100% new designs using the latest LSI 
state-of-the-art circuitry. With only 4 IC's, our new 7010 
offers a host of features including 10 Hz to 600 MHz 
operation, 9 digit display, 3 gate times and more. 
This outperforms units using 10-15 IC's at several 
times the size and power consumption. The older 
designs using many more parts increase the possiblity 
of failure and complexity of troubleshooting, look 
closely at our impressive specifications and note you 
can buy these lab quality counters for similar or less 
money than hobby quality units with TV xtal 
time bases and plastic cases! 

Both the new 7010 and 8010 have new amplifier 
circuits with amazingly flat frequency response and 
improved dynamic range. Sensitivity is excellent 
and charted below for all frequencies covered by the 
instruments. 

Both counters use a modern, no warm up, 10 MHz 
TCXO [temperature compensated xtal oscillator] 
time base with external clock capability - no economical 
3.579545 MHz TV xtal. 



Quality metal cases with machine screws and heavy 
guage black anodized aluminum provide RF shield- 
ing, light weight and are rugged and attractive - not 
economical plastic. 

For improved resolution there are 3 gate times 
on the 7010 and 8 gate times on the 8010 with rapid 
display update. For example, the 10 second gate time on 
either model will update the continuous display every 
10.2 seconds. Some competitive counters offering a 
10 second gate time may require 20 seconds 
between display updates. 

The 7010 and 8010 carry a 100% parts and 
labor guarantee for a full year. No "limited" guarantee 
here! Fast service when you need it too, 90% 
of all serviced instruments are on the way back to 
the user within two business days. 

We have earned a reputation for state-of-the-art 
designs, quality products, fast service and honest 
advertising. All of our products are manufactured and 
shipped from our modern 13,000 square foot facility in 
Ft. Lauderdale, Florida. 
. When quality counts... count on Optoelectronics, 
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MODEL 8010 1 GHz 



MODEL 7010 600 MH 



I Gm f REQUEUCY COUtnLK 



I , I D. D 0. n#_ 

, E "01O npto«l«tronle« Inc 

■ I ■Ill=l||| ^ 



100% U.S.A. FACTORY ASSEMBLED 
100% PARTS & IABOR YEAR GUARANTEE 
CERTIFIED NBS TRACEABLE CALIBRATION 
EXTERNAL CLOCK INPUT 



LAB/ PORTABLE-AC ADAPTER INCLUDED 
1 MEGOHM & 50 OHM INPUTS 
STATE-OF-THE-ART LSI DESIGNS 
COMPREHENSIVE USER MANUAL PROVIDED 
COMPACT SIZES— 7010- l-VHx4-' »" WxS-'V'D 8010- 3"Hx7- V* Wx6-'.z"D 



LD FUNCTION 
9 RED LED DIGITS ,4" HIGH 
.1 Hi RESOLUTION 
0.1 PPM 10 MHz TCXO TIME BASE 



MODEL 


s 

PRICE 


RANGE LED 
10Hz Id DIGITS 


25-250 MHz 


SENSITIVITY 
SO OHM INPUT Hl-Z INPUT 
250.450 MHz -150MH!-1GBl 1GHz -60 MHz 


GATE 
TIMES 


12 MHz 


P.ESOLU 
60 MHz 


HON TCXO TIME BASE 
MAX FP.EQ. 20- -40 C FREQ. 


EXT 
CLOCK 

INPUT 


NI-CAD 
BATT 
PACK 


7010 
'7010.1 


145.00 
225.00 


600 MHz 9 


5-20 mV 


•*»■* 32SS&, 1 - 10mW 


|3| .1.1.10 SEC 


■IHl 


1Hz 


awMHi o'iTpm 10MHi 


YES 

OPTION 

525. 


YES 

3PTI0M 

$15 


£010 
■8010 1 


325.00 

405.00 


1 GHZ 8 


1-10 mV 


5-20 raV 10-35 mV 1-10 mV 


isi-Oi-M sec 


.1 Hz 


1 Hz 


10 Hz I PPM ..„,. 
1 GHz 1 PPM ,0 MHl 


YES 
STD 


YES 

OPTION 

S39 



■ Has. precision 0.1 PPM TCXO timfl base. 
MODEL 7010 

#7010 600 MHz Counter - 1 PPM TCXO $145.00 
#7010.1 600 MHz Counter - 0.1 PPM TCXO $225.00 

OPTIONS 

#NI-Cad-/01 Nl-C'ad Battery Pack & 

charging circuitry 

Installs inside unit $ 15.00 

HEC-70 External Clock inputJO MHz $ 25.00 

NCC-70 Carry Case. Padded Black Vinyl $ 6.95 



MODEL 8010 

#8010 1 GHz Counter - 1 PPM TCXO $325.00 
#8010.1 1 GHz Counter - 0.1 PPM TCXO 5405.00 
M010.1-J3 1.3 GHz Counter - 0.1 PPM TCXO $495.00 

OPTIONS 

HNi-Cad-801 Ni-Cad Battery Pack & 

charging circuitry 

Installs inside unit S 39.00 

flCC-BO Carry Case, Padded Black Vinyl S 9. 95 



ACCESSORIES 

#TA-100 Telescope Ant with 

Right Angle BNC $ 3,95 
#P.100 Probe, 50 ohm, 1x $13,95 
#P-101 Probe. Lo-Pass, 

Audio Usage S16.95 

HP-102 Probe. Hi-Z 

Genera) Purpose $16.95 



ORDER FACTORY DIRECT • CALL TOLL FREE 



Optoelectronics inc 1-800-327-5912 

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 FROM FLORIDA (305) 771-205172 

TERMS: Orders to U.S. and Canada, add 5% lor shipping, handling and insurance to a maximum ot $10.00. AH ol her orders add 10" . 
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DesiGixl 

YoUr OW|M 

piMDpOID 

No doubt many of you have dreamed of the day when you will have an android at your 

beck and call. Well, that day is not yet here but you can get an early 

start by designing your own android. Here are the basics. 

MARTIN BRADLEY WEiNSTEIN 



THERE ARE AT LEAST HALF A DOZEN IND1- 

viduals in America who have designed 
and built iheir own working robots, and 
at least two companies now offer robot 
plans and kits as commercial products. 
The day when almost anyone can go to his 
hobby workshop and emerge with a 
home-built robot is more than near; it's 
arrived. 

But that isn't the kind of project to go 
into with a headlong plunge. There are 
many important decisions to be made at 
the outset. And a complex, interwoven 
electronic/mechanical/human engineer- 
ing task to be accomplished. 

What is offered here is not a set of 
plans, nor the final word in design; it is a 
thought-out attempt at organizing and 
recording one man's decisions on how to 
approach that design task. You will have 
to make your own judgments as to wheth- 
er or not these decisions apply to the 
robot or android you build. 

The first step: defining terms 

To avoid confusion — but not necessari- 
ly to define these terms for anyone but 
ourselves — let's sort out what we mean by 
terms like robot, android, and so on. 

The key considerations are mobility, 
control, independence, and the ability to 
learn by experience and adaptability. 

A robot is a mechanism, fixed or 
mobile, possessing the ability to manipu- 
late objects external to itself under the 
constant control of a human being, a com- 
puter, or some other external intelli- 
gence. 



An automaton is a mechanism, fixed or 
mobile, possessing the ability to manipu- 
late objects external to itself under the 
constant control of a programming rou- 
tine previously supplied by an external 
intelligence. 

An android is a mobile mechanism 
possessing the ability to manipulate ob- 
jects external to itself under the constant 
control of its own resident intelligence, 
operating within guidelines initially es- 
tablished and occasionally updated by a 
human being, a computer, or some other 
external intelligence. 

A cyborg (or "cybernetic organism") is 
an android capable of heuristic (learning 
by experience) updating of its own resi- 
dent intelligence. 

A mandroid is an android or cyborg in 
the shape, size, and likeness of a human 
being. Mandroids might be used, for 
example, to pilot aircraft or ground vehi- 
cles, initially designed for human opera- 
lion, through dangerous or humanly un- 
survivable conditions. 

Philosophical aspects 

Frankly, my decision to build an an- 
droid was an emotional impulse. 1 knew 
that the necessary technology existed, 
and I knew I could build one. So I decid- 
ed to do it before I decided just what my 
creature should do. 

When 1 announced my intention to sev- 
eral friends and colleagues — who have 
been enthusiastic and supportive — 1 
found that the almost universal response 
to my announcement "I've decided to 



build a robot" was tiie understandable 
question "What will it do?" This article 
is, in part, my attempt to answer that 
question. 

With a bow to Dr. Isaac Asitnov 
(whose science fiction classic /. Robot 
introduced the "Laws of Robotics"), here 
are the criteria for our tentative first steps 
at android design that comprise our own 
"laws of robotics." 

First, our creations should not be de- 
structive to any part of their environment, 
including living cohabitants, walls and 
furniture, the breathableness of the air, 
radiation levels, or anything else. 

Second, our creations should not be 
destructive to themselves. We need to 
include adequate hardware and software 
protection to assure self-preservation, ex- 
cept where that violates our first "law." 

Third, we must design in an instinct for 
survival, meaning here self-continuance 
of operation, except where that would 
violate the first two laws. The most 
immediate manifestation of the survival 
trait, for example, would be a mechanism 
to assure that low batteries would be 
recharged before failure. (Throughout 
our text, the term "mechanism" will be 
used to identify any means — hardware, 
software, human cooperation, whatever — 
by which an end, or design goal, may be 
achieved.) 

Obstacles in the human 
environment 

If our robots and androids are to "live" 
with us, they must be capable of maneu- 
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vering through our individual environ- 
ments. To belter appreciate the difficul- 
ties that entails, join us in a little mental 
scenario for a fast experimental demon- 
stration. 

Imagine that you have a remote-con- 
trolled motorized toy, and that you want 
to drive it on a tour of your house. As you 
do so, make a list of the goals you are 
setting for yourself, and be sure to list the 
specific obstacles that make your task 
more difficult. 

Figure 1 shows a typical (for the sake 
of this discussion, anyway) upstairs floor- 
plan for a Colonial home. Even with no 
furniture to contend with, we can quickly 
identify a number of obstacles: stairs, nar- 
row hallways, doors, and closets. 

Figure 2 takes us into a sparsely fur- 
nished room, where furniture, cords, and 
so on begin taking a significant role. 

While the detail of your imaginary 
excursion might vary from ours, you will 
notice that the goals and obstacles listed 
in Table 1 offer a good, fairly general, 
starting point for our design. 

That gives us some of our first require- 
ments for our robot or android: obstacle 
recognition, collision avoidance, and ob- 
stacle manipulation. 

One example of that might be recog- 
nizing a closed door and not colliding 
with it, but opening it, then proceeding. 

Stairways 

A vehicle with wheels of the same 
order of size magnitude as a step cannot 
negotiate the step in a controlled manner. 
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FIG. 2— FURNISHED ROOM presents many ob- 
stacles to an android. 

In other words, you might be able to ride 
a bicycle up and down a stairway — but 
you wouldn't want to try it in a go-cart. 

So large wheels are one possible answer 
to the problem of negotiating stairs. 

Another solution, which you may have 
seen back in the 60's in artists' renderings 
of proposed lunar vehicles, approximates 
the action of a single large wheel by using 
a triangular array of three wheels; both 
the array and each individual wheel may 
be driven. 

Walking — the approach favored by hu- 
mans and animals — presents problems in 
balance and locomotion that are best left 
alone at present, considering the technol- 
ogy available to us. 

Still another possible answer is to use 
the principle of a tracked vehicle. A vehi- 
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cle with twin tracks and two reversible 
motors not only solves the problem of for- 
ward and reverse motion, even over stair- 
ways and uneven terrain; it also makes 
turning easier to accomplish, especially 
within a small radius. 

However, when such a vehicle begins 
climbing or descending the stairs, the ten- 
dency to topple must be overcome. That 
tendency can be reduced by first de- 
signing the vehicle with a low center of 
gravity. That means keeping the more 
massive components as close to the 
ground as possible, keeping the height of 
the machine reasonable as opposed to the 
geometry of its base, and keeping the 
higher pans of the machine as light- 
weight as possible. 

Also, we ought to consider a mecha- 
nism for keeping the main body of the 
machine upright no matter what the atti- 
tude of its base. {That's angular attitude, 
not emotional attitude — though at times 
it can seem that way.) 



TABLE I 

GOALS 

• Steer away from walls 

• Steer around and between furniture 

• Avoid wires and cords 

• Follow long, straight clear paths 

• Continue forward, avoid reverse 

OBSTACLES 

• Closed doors 

• Stairs 

• Carpets and high -drag surfaces 

• Transitions between floorings 

• Hanging Items extending from walls 

• Shelves 

• People and pets 

• Clutter on floors 

• Wires and cords 

• Closets and cabinets 

• Narrow hallways 

• Fireplaces 



FIG. 1 — UPSTAIRS FLOORPLAN of a typical Colonial-style house without the furniture. 



Physical aspects 

You've probably heard that a woman's 
high heel exerts more force per unit area 
than an elephant or a jumbo jet. While 
you probably haven't been considering 
having an elephant or a jumbo jet walking 
around your house, you don't have too 
many fears of a woman in high heels 
doing the floor in. 

No, we're not suggesting an android in 
high heels. What we are suggesting is that 
placing reasonable limits on the size, 
shape, and weight of your machine before 
it's built can save you and your property 
needless grief afterwards. 

First, decide what temperatures your 
machine should be prepared to endure, 
then choose your materials carefully to 
meet or somewhat exceed those condi- 
tions. 

A house android, for example, that will 
never leave the comfort of a heated /air 
conditioned "room temperature" home, 
can be built out of the handiest, cheapest 
materials that will handle the mechanical 



and electronic design goals. But if you, 
for example, lake an NMOS or PMOS 
android outside when it's snowing, you 
can count on him "forgetting himself" as 
his electronics will stop functioning. Bat- 
tery performance is likely to suffer, too, 
as is mechanical and lubricant perfor- 
mance. 

A more generalized machine will be 
designed for, say, -I0°F to I00°F, 
depending on your geographic location. 
CMOS electronics work well to — 40°F 
(= — 40°C) and in quite a bit more heat 
than we can withstand. Those same tem- 
perature ranges are readily available for 
relays, discrete components, motors, lu- 
bricants, plastics, adhesives, and most of 
the other materials we'll need. 



Size and weight 

The size and weight of your machine 
depend very much on the size and weight 
of your machine; this design loop requires 
that you force yourself to make some ini- 
tial assumptions. 

For reasons we'll discuss later, practi- 
cal power and motor design options re- 
duce to electric rechargeable batteries 
and electric motors. The biggest current 
requirement for the batteries — by far — is 
the motor drive. The current required is a 
function of the power required from the 
motors, which is a function of \ho product 
of load and speed. 

Obviously, the same amount of power 
is required to move a machine half as 
heavy twice as fast as is needed to move a 



machine twice as heavy half as fast. 

So first we must decide on the total 
load we would ever want to carry and the 
minimum speed wc would settle for; or 
we could consider the top speed we wish 
to attain and settle on the minimum load 
we want to carry at that speed. 

We will present the math later; right 
now, a few examples are in order. 

A machine with a design weight, un- 
loaded, of 100 pounds, designed to travel 
at a top speed of 20 miles per hour, or to 
carry a 300 pound load at 5 mph, requires 
5'A horsepower or 4500 Watts. That 
means 375 amps of stall current from a 
1 2-voll battery. 

A reasonable battery configuration, 
permitting several hours of operation be- 



The following is a list of places to go 
for more information about robots, an- 
droids, and some of the hardware dis- 
cussed in the article: 

Tab Books (Blue Ridge Summit, PA 
17214) offers two books of interest. 
Build Your Own Working Robot by 
David L. Heiserrnan (Tab No. 841, 
$5.95) details the construction of a 
small, wheeled self-controlling vehicle. 
The Complete Handbook of Robotics by 
Edward L. Safford, Jr. (Tab No. 1071, 
$7.95) includes excellent discussions of 
batteries, motors, sensors and more. 

Hayden Books (50 Essex Street. Ro- 
chelle Park, NJ 07662) offers How to 
Build a Camputor Controlled Robot by 
Tod Loofbourrow (No. 5681-8, $7.95}, 
which details the hardware and soft- 
ware design of Tod's small robot, 
"Mike." Hayden also offers the accom- 
panying KIM 6502 software on cas- 
sette. 

The International Institute for Robo- 
tics (PO Box 615, Pelahatchie, MS 
39145) publishes a newsletter and of- 
fers a home study course, which in- 
cludes a microcomputer and parts for a 
small machine. The basic course costs 
$890. Subscriptions to the newsletter 
are $8 annually. Contact Director T. 
Dale Cowsert for information. 

The United States Robotics Society 
(PO Box 26484, Albuquerque, NM 
87125) acts as a clearinghouse for ro- 
botics information and irregularly pub- 
lishes a very worthwhile newsletter. 
Membership is $14 a year. Contact 
Director Glenn Norris for information. 

Gallaher Research (PO Box 10767, 
Salem Station, Winston-Salem, NC 
27108), or GRI, are the people who 
introduced the "Grivet" robot arm. 
They have a three-ring binder (with Ro- 
botics in big letters on the front and 
spine) full of sketches and specifica- 
tions of manipulator systems. That 
binder, available for $10, serves as the 
company catalog of plans, kits and 
components for manipulator assem- 
blies and machined parts. Contact John 
K. Gallaher, Jr. 

Lour Control (1822 Largo Court, 
Schaumburg, IL 60194) offers a manual 
for $15 which details construction of a 
small wheeled vehicle, sans intelligence. 
A kit version Is available for $375, an 
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assembled version for $495, and an 
assembled control interface for $35. 

Micro Works (PO Box 1110, Del Mar, 
CA 92014} offers a series of video digi- 
tizers that make standard camera video 
inputs X-Y addressable and extractable 
for S-100, S-50, and Apple systems. 

Semionics Associates (41 Tunnel 
Road, Berkeley, CA 94705) offer con- 
tent-addressable add-in associative 
memory (CAM) for the S-100 bus. very 
useful for pattern recognition. 

Compulalker Consultants (1730 
21st Street, Santa Monica, CA 90404) 
offers speech synthesis hardware and 
software, and is rumored to be close to 
introducing spooch recognition prod 
ucts. 

Telesensory Systems, Inc. (3408 Hill- 
view Avenue, P.O. Box 10099. Palo 
Alto, CA 94304) offers some limited- 
vocabulary speech synthesis hardware. 

Votrax (500 Stephenson Highway, 
Troy, Ml 48084) is another manufactur- 
er of software-variable electronically 
synthesized human speech hardware. 
Their newest version, VS-6.4, is sup- 
posed to represent several improve- 
ments over earlier offerings. 

Texas Instruments (Consumer Spe- 
cialty Products Division, Lubbock, TX) 
offers Speak & Spell™, an extraordinary 
talking toy (about $55 in department 
stores), and has recently announced a 
talking language translator. The enter- 
prising experimenter who isn't afraid to 
cannibalize a Speak & Spell can find a 
thorough explanation of the operation 
of that chip in the article "Speech Syn- 
thesis with Linear Predictive Coding" 
written by Tl's Larry Brantingham and 
appearing in the June, 1979 issue of 
Interface Age. 

National Semiconductor is rumored 
to be working on a single-chip speech 
synthesizer but details are not yet avail- 
able. 

Terrapin, Inc. (33 Edinborough 
Street. 6th Floor, Boston, MA 02111) 
offers a small, externally controllable 
vehicle it calis a "Turtle" robot as a 
$400 kit or a $600 assembly, with an 
S-100 interface also available. 

Superior Electric (383 Middle Street, 
Bristol. CT 06010) offers two 15-minute 
audio cassette courses for $5 each. 
Tape No. 1 is "Stepping Motor Con- 



trols;" the other, unnumbered, is "Step- 
ping Motor Technology." The company 
has a great deal of excellent literature 
available concerning DC stepping mo- 
tors. 

Intersil (10710 North Tantau Avenue, 
Cupertino, CA 95014) has a number of 
applicable products. Foremost among 
those are their CMOS RAM's, 
EPROM's, and processors, including 
upcoming CMOS equivalents of the 
8048, 8748, 8031 family. Also notewor- 
thy is their IH85 10/8520/8530 family of 
power amplifier, motor and actuator 
drivers. Application /data sheets and a 
list of distributors should be available 
on request- 
Robert Bosch Corporation (2800 
South 25th Ave., Broadview, IL 60153) 
offers Mini-Giants®, a line of small-size 
low-voltage relays with up to 30-amp 
contact ratings. 

Globe-Union (5757 North Green Bay 
Avenue. Milwaukee, Wl 53201) has an 
excellent brochure available describing 
their Gel/Cell® rechargeable batteries 
and chargers. 

Of all the small computer system-ori- 
ented publications. 6yfe (70 Main 
Street, Peterborough, NH 03458) has 
had the consistently best coverage of 
robotics. Here's just a sampling: De- 
signing a Robot from Nature; A Hob- 
byist Robot Arm; A Stepping Motor 
Primer; A Model of the Brain for Robot 
Control; The Nature of Robots; Talk to a 
TURTLE: and Artificial Intelligence and 
Entropy. All from three selected 1979 
issues. 

Arctic Cat may be a reasonable 
source for track drive components. De- 
tail exactly what you have In mind In a 
letter to Peg Kirk, Product Distribution. 
Arctic Cat Division, Box 635, Thief River 
Falls, MN 56701. We will try to coordi- 
nate a standard kit of components for 
the kind of track drive described In the 
text, but that may take a while or forev- 
er to define and determine a price for. If 
and when we're successful, it will be 
announced in the pages of Radio-Elec- 
tronics. 

You may also find useful components 
in the pages of the Edmund Scientific 
catalog. For a copy, write to them at 
7977 Edscorp Building, Barrington, NJ 
08007. 
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tween recharges, involves four 17 -pound 
batteries. But once we add in the weight 
of motors, mechanics, housings, etc., we 
can see that we've exceeded our 100- 
pound weight criterion. 

So what must give way? Probably the 
top unloaded speed and the load carrying 
requirements. If we cut the top speed to 
1 mph and the top loaded weight to 200 
pounds (100 pound machine + 100 
pound load), we eliminate two batteries, 
saving 34 pounds — plus trimming weight 
from the motors, supports, on-board 
charger, and more. We also lighten up the 
current requirements for the control elec- 
tronics. 

So by sacrificing the capability of giv- 
ing us a ride around the block, we see we 
can build quite a lot of more important 
capability into a 50-150 pound machine. 

But before continuing with our discus- 
sion of the physical attributes of our 
machine, let's go back to a definition of 
what we want it to do. 

The manipulative imperative 

There is a toy on the market, a "Radio- 
Controlled R2-D2." It's cute, and you 
really can remote control its motion and 
direction. Indeed, a number of hobby 
computer enthusiasts have taken to using 
their computers to push the buttons. But 
that toy, on however grand a scale, fails to 
meet our definition for robot or android 
because it cannot "manipulate objects 
external to itself." 

That requirement also means that our 
machine must be designed to reach those 
"objects external to itself with some sort 
of mechanical arm. In theory, this me- 
chanical arm requires only three degrees 
of freedom, along the X, Y, and Z per- 
pendicular axes, in practice, however, our 
rule that the machine must not destroy 
things in its environment demands the 
ability to reach around obstacles; that 
means we must have five or six degrees of 
freedom. 

We get the number of those "degrees 
of freedom" by counting each "axis of 
movement" — more simply, each joint. 
For example, in a human being, the wrist 
represents one such axis (rotational), the 
elbow two (both rotational and hinge), 
the shoulder two. If you add in the hand- 
wrist hinge action, and all the degrees of 
freedom in the fingers, you can begin to 
appreciate the complexity of following an 
anthropomorphic design. 

Another available degree of freedom is 
telescopic, as is found in the large indus- 
trial robots. 

A great deal of work has gone into the 
design of manipulator arms. Those used 
in industry are out of our scope because 
of size and cost. But there are others. 

Most notable of those is the "Grivet," 
once (but no longer) offered by Gallaher 
Research Incorporated for something 
around four hundred dollars. It used six 
DC motors and a wealth of machined 
parts. But it wasn't very sturdy, nor nim- 





MANIPULATOR ARM, called NELOC, is an inno- 
vative design by Andy Filo of Akron, OH. 



ble, nor strong. Gallaher is still in busi- 
ness, though, offering optimistic plans, 
kits, and parts for a number of other 
manipulators with varying sizes and de- 
grees of freedom. Their catalog, which 
includes some plans, comes in a hand- 
some 3-ring binder that reads "Robotics 
1979" for $10 (send to GRI at PO Box 
10767, Salem Station, Winston-Salem, 
North Carolina 27108). 

Arm design problems 

Some sort of position information will 
need to be sent back to the controlling 
intelligence, as well as contact informa- 
tion for the "fingertips"; that requires 
additional components — at the minimum, 
a potentiometer for each motor and pres- 
sure sensors for the fingertips. 

As the weight of the arm rises, so does 
the necessity of providing counterbalanc- 
ing weights at each axis, as well as the 
requirement Tor structural sturdiness. 

Vet, for all of its required strength, the 
arm has to be able to "give" if it is to 
survive the shock of a substantial load, 
suddenly applied. Even the task of catch- 
ing a football can destroy a too-rigid arm; 
shock-absorbers must be built in. 

Then there's the problem of knowing 
where the arm is, both in relationship to 
the body of the machine and in relation- 
ship to the object that's to be manipu- 
lated. 

One special task we can anticipate 
requiring the arm to accomplish involves 
inserting the on-board battery charger 
plug into an available wall socket. While 
the on-board memory can recall the rela- 
tive position of the plug as a head start, 
and while the on-board intelligence may 
have mapped the particular room the 
machine is in, giving the locations of 
available outlets, there still remains the 
problem of lining the plug up exactly 
with the socket and inserting it — without 
pushing it through the wall or applying 
1 10 Volts to the shell of the machine. 

For that task, there is no substitute for 
vision. 

Next month we will continue this 
absorbing story with discussions of how 
an android sees, how it gets about and 
how it overcomes such obstacles as stair- 
ways and tight corners. R-E 
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FRED BLECHMAN, KGUGT 
and DAVID MCDONALD 

"ONE-ARMBD BANDITS" ARE THE MAIN- 

stay of gambling centers wherever games 
of chance are allowed. Go to any hotel 
lobby in Las Vegas or Reno, for example, 
and people are pulling the slot machine 
handles all night. The typical mechanical 
devices, with three or more rolling drums 
that randomly stop, are being replaced 
with microprocessor based video units 
that feature color graphics and highly 
sophisticated scoring. 

This unit is not that involved. It is an 
all-electronic design using TTL digital 
logic, with a set of four LED's pro- 
grammed to flash on and off when all 
three characters are the same, indicating 
a jackpot! 

When the power is first applied to the 
unit, all three displays (usually) light up 
with the letter "C" (for Cherry), and four 
discrete LED's flash on and off. (If the 
LED's don't flash, it's because the three 
displays did not start up the same — usu- 
ally they do, but sometimes they don't.) 
Now press the roll pushbutton. The dig- 
its will "roll", looking something like a 
blinking 8, until you release the pushbut- 
ton. Now the left-most digit stops, fol- 
lowed shortly thereafter by the center 
digit, then the last digit. Each digit will 
display either a "C" for Cherry, an "L" 
for Lemon, an "O" for Orange or an "A" 
for Apple. If all three displays stop with 
the same letter, the LED's Rash. 
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Games of chance and mechanical gambling devices were with us for years, then 
came electric and now electronic games. Here is a simple electronic version of 
the one-armed-bandit that you can build. 

The odds of getting all three displays 
with any of the four same letters are 1 in 
16 tries. For any two displays to have the 
same letter in selected locations, the odds 
are also 1 in 16. The odds of getting the 
same selected letter in all three displays is 
one chance in 64. 

How it works 

This explanation will assume you have 
some knowledge of digital circuitry. Fig- 
ure 1 is a block diagram of the Digital 
Slot Machine and Fig. 2 shows the sche- 
matic. Each display has its own logic sec- 
tion that is clocked by a separate oscilla- 
tor. The win logic section monitors the 
state of each display, and when all three 
are the same, it commands the LED's to 
flash on and off at a rate determined by 
the win oscillator. 

Let's describe how display I is oper- 
ated, since the same technique is used for 
display 2 and display 3 (with small differ- 
ences described later). 

Clocking 

Inverters IC13-aand IC13-b, together 
with resistors R22 and R.23 and paral- 
lelled capacitors CI, C2 and C3, form the 
oscillator I circuit. The output of this 
oscillator is applied to one input (pin 10) 
of NAND Schmitt trigger ICJ 2-a. 

When pushbutton switch SI is de- 
pressed, capacitor C4 immediately 
charges through blocking diode Dl, and a 
positive voltage appears on pin 9 of the 
Schmitt trigger IC12-a. Now whenever 
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FIG. 1— BLOCK DIAGRAM of the digital slot machine. Each display is "rolled" by a separate 
oscillator. The "win" oscillator blinks the tour LED's when the three displays are identical. 



the output of oscillator 1 (!Cl3-a & 
IC13-b) is HI, pin 8 of IC12-a, which is 
normally HI, snaps LO and clocks fiip_- 
flop IC5-b at its pin-5 input. The Q and Q 
outputs of IC5-b, pins 8 and 9, change 
state each time a LO clock pulse comes 
from IC12-a. 

When SI is released, C4 discharges 
through resistor R24 until the input to 
IC 1 2-a at pin 9 falls below threshold to a 
LO, so the output of IC12-a is held HI 
and no further clocking occurs, even 
though oscillator 1 is still running. 



The snap-action Schmitt trigger is used 
here rather than a normal NAND gate so 
the slow decay time of C4/R24 doesn't 
cause erratic operation and false trigger- 
ing. 

Display Logic 

When power switch S2 is closed, flip- 
flops IC5-a and IC5-b usually come up to 
voltage with a logic LO on the Q out- 
put of IC5-a, and a logic HI on the Q 
output of IC5-b. Figure 3 shows the logic 
states at the inputs and outputs of each 
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NOTE: LETTERS AND NUMBERS WITHIN CIRCLES INDICATE POINTS THAT ARE 
CONNECTED TOGETHER. FOR EXAMPLE; POINT A, AT PIN ! OF IC2-a AND 
PIN 12 OF IC5-a CONNECTS TO THE A, INPUT (PIN 5) OF AND GATE [C8-a. 

FIG. 2 — SCHEMATIC DIAGRAM of the digital electronic slot machine. Each of the three displays 
will show a random selection of the letters A, C, L and O; representing apple, cherry, lemon and 
orange, respectively. 
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logic element This results in a display of 
the letter "C". All display segments have 
a series resistor to prevent burnout, since 
these are LED displays. Display segments 
E and F are always lighted since they are 
wired to ground through their resistors 
R5 and R6. A logic LO at the output of 
inverter ICl-a allows segment A to light, 
and the LOat the output of inverter IC1- 
h lights segment D. The logic HI at the 
output of NAND gate IC2-0 keeps seg- 
ments B and C oft, while the HI at the 
output of IC2-d keeps segment G off. 
When the pushbutton switch is de- 



pressed and the first LO clocking pulse 
arrives at the input of flip-flop 1C5-D, its 
outputs change state: Q goes LO and Q 
goes HI. As the Q output of IC5-b goes 
LO, this also clocks flip-flop IC5-a, driv- 
ing its output HI and the Q output LO. If 
you follow the changes through the dis- 
play logic network, you'll find only one 
segment is effected; segment A goes off, 
so the "C" becomes an "L". 

When the next LO arrives from the 
oscillator, flip-flop lC5-b outputs change 
statejagain. Output Q goes HI, and out- 
put Q goes LO. However — and this is 



important — flip-flop IC5-a does NOT 
change state, since it needs a logic LO at 
its clock input, and it just received a HI! 
Thus, flip-flop IC5-a is counting in bina- 
ry, only changing state with every second 
cycle of the oscillator. This is the way 
binary counters operate. 

The display changes from "C" to "L" 
to "O" to "A" and then repeats as long as 
SI is pressed. When SI is released the 
decay time of C4/R24 allows the display 
to keep changing for a short time, finally 
stopping at one of the four letters. 

The logic networks for the other two 
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FIG. 3— DISPLAY LOGIC DIAGRAM shows the existing states at pertinent points when the letter 
C— for cherry, is displayed. 




FIG. 4 — FOIL PATTERN for the top surface ol the PC board. The double-sided feature calls for 
precise alignment of the top and bottom foil patterns. 

letter displays are identical. The oscillator 
speeds are slightly different. Oscillator I 
has a total of 1 2/iF {CI plus C2 plus C3) 
while oscillator 2 has 1 IjtF (C5 plus C6) 
and oscillator 3 has I OjuF (C8), The lower 
the capacitance the higher the output fre- 
quency and the faster the display changes 
letters. This speed difference provides a 
more random result to the displays. Also, 
each display has a different slopping 
time. The oscillator for each display can 
only feed pulses through the Schmitl 
trigger to the flip-flop as long as the volt- 
age on one trigger input pin is held HI 
(pin 9 of ICI2-a, for example). For dis- 
play 1 this is controlled, after the release 



of SI, by C4 and R24 with a relatively 
short time constant. For display 2, howev- 
er, C7 is five limes the value or C4, and 
for display 3 the combination of C9 and 
CIO is four times greater than C7. Even 
though bleeder resistor R32 is a lower 
value than R24 or R27, the results are 
that display 1 stops almost immediately 
after SI is released, followed shortly by 
display 2, and then display 3 a little bit 
later. This creates suspense and virtually 
guarantees a random combination. 

WIN Logic 

When each display is identical, the out- 
put states of each pair of flip-flops (lC5-a 
and -b, IC6-a and -b, lC7-a and -b) are 
also identical. The schematic shows each 
of the_ flip-florj outputs are designated 
A1,AI,B1,B1, etc. If all three displays 
are not identical, the logic network com- 
posed of lC8-a, IC8-b, IClO-a, IClO-b, 
lC9-a, IC9-b, 1C9-C, IC9-d and IClO-c 
holds output pin 6 of Schmitl trigger 
IC12-d LO. However, whenever any of 
the 4 possible combinations of identical 
outputs appears at each flip-flop set, the 
ouiput of IC12-d goes HI. 

Looking at AND gate IC8-C, we see 
three inputs. One input (pin 1 1) is from 
IC'12-d, pin 6 as just described. Another 
input (pin 9) is from pin 6 of inverter 
IC1 1 -a. Inverters IC1 l-c and -d, together 
with R30, R 31, and CI I, form an oscilla- 
tor running at a slow speed -about 4 I Iz. 
This is the "WIN" oscillator. The third 
input to ICS-c at pin 10, is from inverter 
1C1 1-a. Obviously, whenever pushbutton 
switch SI is pressed, a HI appears at 
input pin 1 to IC1 1-a, through blocking 
diode D3, However, when SI is released, 
the HI at pin I of ICI I -a is maintained 
by the decaying voltage across the parallel 
combination ofC9 and CIO, with bleeder 
resistor R32 controlling the decay lime. 
When this voltage falls below threshold, 
Schmitt trigger IC12-C no longer enables 
oscillator 3 pulses, so the display 
"freezes." Also, the input to ICI 1-a is 
now LO, so its ouiput goes HI. This tells 
AND gate IC8-c that the last display has 
stopped, and thus prevents the four WIN 
LED's from flashing spuriously anytime 
the displays happen to be identical. 




FIG. 5 — PATTERN for the bottom of the PC board. See text on the plated-through holes. 
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FIG. 6 — HOW PARTS ARE positioned on the PC board. Note the polarity of the capacitors and 
diodes. IC's 2-7 are inserted facing down while IC's 1 through 13 face up. 



Now we can see that three conditions 
must exist for pin 8 of AND gate ICS-c 
to output a HI: (l) the three displays 
must be the same (ICl2-d's output HI); 
(2) the WIN oscillator must be providing 
a HI and (3) SI must be open and the last 
display stopped. 

When these three conditions exist, the 
output of AND gate ICS-c is HI and the 
input to inverter IC1 l-b is HI. The out- 
put of ICl I-b goes LO and the cathodes 
of all four LED's see a path to ground and 
light. As the WIN oscillator output goes 
LO, AND gate IC8-C output goes LO, 
the output or IC I l-b goes HI and the 
LED's go off. This sequence continues at 
a rate of about 4 times per second (WIN 
oscillator frequency) until either SI is 
pressed again, or power is turned off. 

PARTS LIST 

All capacitors 10 volts or higher rating; 

all resistors Vi watt carbon 10% 
R1— R21 220 ohms 
R22— R31 1000 ohms 
R32— R36 560 ohms 
C1,C5,C8 10^F electrolytic 
C2,C3,C6 VF electrolytic 
C4.C11 100f*F electrolytic 
C7 500/iF electrolytic 
C9.C10 1000>iF electrolytic 
D1,D2,D3 1N4001 or equlv. (1A, 50 PIV} 
LED1— LED4 Jumbo red LED 
DIS1 — DtS3 Fairchild FND 510 .5 inch 

common-anode 7-segment display 
IC1.IC11.1C13 7404 hex Inverter 
IC2,IC3,IC4,IC9 7400 quad 2-input NAND 
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IC5,IC6,tC7 7473 dual J-K flip-flop 
IC8.IC10 7411 triple 3-input AND gate 
IC12 74132 quad 2-lnput NAND Schmitt 
trigger 

51 SPST normally-open pushbutton 
switch 

52 SPST slide switch 

A complete kit of all parts above, plus a 
double-sided drilled printed-circuit 
board with plated -through holes, is avail- 
able for $29.95. The PC board alone is 
$10.95, Add $1 for shipping (USA) and 
handling. California residents add 6% 
sales tax. Order from: 

PPG Electronics Co., Inc. Dept. RE 

14725 Oxnard St., 

Van Nuys, CA 91401 



Construction 

The Parts List shows that this design 
uses a lot of parts, including 13 integrated 
circuits. While you could certainly wire 
this on a perforated board, it is far easier 
and less troublesome to use a printed cir- 
cuit board. Figures 4 and 5 show the top 
and bottom of a two-sided PC board 
design. If you make this board yourself, 
be certain that the top and bottom traces 
are aligned very closely. Since you proba- 
bly won't have the equipment to plate 
through the holes after you drill them, be 
sure to solder each component on both 
the top and bottom of the board wherever 
traces would feed through. This might 
mean using Molex pins instead of sockets 
for the IC's since the pins can be soldered 
to both the top and bottom of the board, 
while regular IC sockets can only be sol- 
dered to the bottom of the board. 

The actual construction is very simple 
if you use the PC layout shown, with only 
a few precautions. Insert all parts into the 
top of the board in the positions shown in 
Fig. 6. Use sockets for all IC's — just in 
case you insert the IC's backwards (sec 
Fig. 7 for orientation), or if an IC ever 
needs to be replaced for any reason. Be 
sure all capacitors are inserted into the 
board with the proper polarity; the same 
is true for the diodes and LED's. For the 
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FIG. 8— DROPPING DIODE protects against re- 
versed polarity. 



FRONT VIEW ol the slot machine. Clear plastic 
panel makes all parts visible. 

diode, the banded end is your guide; for 
the LED, look for a flat spot or notch at 
the base. Be particularly careful to note 
that the top edge of the displays have 4 
notches along that side. Be very careful to 
put the right valued resistor in each loca- 
tion. 

Testing 

Use either 4 "D" cells, a 6-volt lantern 
battery or a 5-volt regulated supply for 
power. DO NOT reverse polarity or you'll 
probably zap the IC's! It would be wise, 
actually, to add a diode (1N400I or 
equivalent) in scries with the power sup- 
ply lead (see Fig. 8), especially if you're 
using batteries. With the diode, the 6 
volts from the lantern battery is dropped 
closer to the ideal 5 volts for TTL circuit- 
ry. (If the display is dim or erratic, jump- 
er or remove the diode you added.) 

Turn on S2. The displays should all 
light. IT all three are the same, the four 
LED's should flash. Troubles can usually 
be traced to (I) poor soldering (2) parts 
in backwards, for those requiring proper 
orientation, (3) component values in 
wrong locations. Actually, the least likely 
problem is defective parts, so check (1) to 
(3) above before blaming the parts. 

Press S 1 and watch the action! 

Modifications and packaging 

The entire unit could be packaged in a 
large box, but my model is sandwiched 
between sheets of clear Plexiglas with 
screws and spacers, with the switches and 
power jack mounted on the upper panel. 

You might want to increase the stop- 
ping time of the displays, to add to the 
suspense. This is most easily done by add- 
ing capacitance to each display's slow- 
down circuit-C4, C7 or C9/CI0. 

While the Digital Slot Machine won't 
allow you to go home with a pocket full of 
silver dollars, at least you'll still have the 
ihirl on your back! R-E 
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How to identify those surplus and salvageable IC's and reduce 
the cost of your next digital construction project. 



KIRTLAND H. OLSON, P.E. & ANN L. ZEVNIK* 



SOME TIME OR OTHER, EVERY ELECTRON- 
ICS budgets hooked on al least one super 
deal for unmarked components. Though I 
generally shy away from such "bargains" 
as too time-consuming, I fell into this one 
by making an all- too-common mistake. 

It began when a neighbor introduced 
me to a new surplus outlet operated by a 
local manufacturer. On my first visit, I 
looked at many circuit boards, filled with 
IC's, and marveled at the low prices. 
Memorizing a few numbers and codes, I 
resolved to see if any data sheets in my 
files would reveal information on those 
boards. 

Success! Some numbers seemed famil- 
iar — 911,914,912 seemed to belong to a 
resistor-transistor logic family (RTL) in- 
troduced some years ago by Fairchild. 
Symbols that 1 remembered from the 
packages told me that Fairchild, Motor- 
ola, and Transit ron had manufactured 
those circuits. Although I had no specific 
data sheets, my collection revealed that 
RTL had been made in dual-inline pack- 
ages (DIP's) like those I'd seen. 

( resolved to buy some boards on my 
next visit, and parted with a few dollars 
for several. Hedging my bet, I chose 
those containing discrete components as 
well as integrated circuits. That way, if 
the IC's were valueless, I could at least 
salvage a reasonable number of resistors 
and capacitors. Tucking my prize behind 
the seat, I drove home, elated. 

"Kirtland H. Olson, P.E., provides technical and 
management assistance to business and govern- 
ment. Ann L. Zevnik writes, lectures and manages 
seminars lor The Harvard Group. 



After several days of poring over data 
sheets, and back issues of Radio-Elec- 
tronics, my collection of diagrams, pin- 
connections, and type numbers filled sev- 
eral sheets of notes; but discrepancies 
began to arise. Some numbers had four 
digits that didn't appear in any logic fam- 
ily; other numbers suggested linear cir- 
cuits. 

Such was my introduction to date 
codes: The numbers that guided my pur- 
chase turned out to be manufacturing 
dates. Crushed, I put the boards aside for 
several months. From time to time I con- 
templated attempts at identification. 

Now almost a year after my original 
purchase, I wanted some IC gates and 
decided to try to identify some of those 
unmarked units experimentally. Al- 
though I ultimately succeeded, frustrat- 
ing failures dogged my path. However, 
each failure taught me valuable lessons 
from which 1 derived a scheme for identi- 
fying unmarked digital IC's. 

Hooking up the power supply 

I started by trying to identify IC ele- 
ments that would clearly indicate a logic 
family. Still believing that the DIP's con- 
tained RTL, I expected to use a 3. 6- volt 
power supply; but I still needed to know 
which pins to try. Several pin-pairs com- 
monly serve as power and ground — 7 
and 14 often serve TTL DIP's — but 
RTL uses 4 and 1 1. 

For most digital logic families, you can 
connect any pin to a positive supply or 
ground without damage. However, some 
power gates would not survive that, if you 
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BEST BUY BOARD. This single- sided board 
contains both IC's and discrete components. 
Electrolytic capacitors indicate voltage limits 
and polarity. The Zener diode also tells us the 
voltage and polarity. 
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happened to connect a collector directly 
to the supply while the transistor was 
turned on; and RTL NOR gates might 
also be damaged. I put 500- to 1000-ohm 
protective resistors in series with test 
probes to each side of the supply. Of 
course, I couldn't put such resistors in 
series with the power supply, but I was 
using a diode string (see Fig I ) that could 
deliver only 50 niA anyway. 
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FIG. 1— DIODE STRING in series with resistor 
acts as a voltage divider. Each diode develops a 
fixed voltage drop across its junction. 

Using printed circuit traces as clues, l 
saw that pin 4 of all packages connected 
to a common point. What I took to be pin 
1 1 also returned to a common bus. As 
leads didn't always go directly, I patiently 
traced back to the common point on the 
board. Using RTL specs as a guide, I 
applied about 4 volts to one DIP after 
removing it from the board. 

Missed again! First, the voltage across 
the IC was only millivolts and I suspected 
that the supply was backward. Reversing 
the leads raised the voltages to more rea- 
sonable levels. Past experience told me 
that l should find gate outputs at definite 
logic levels, and that inputs would not be 
so precise. 

1 began to measure voltages at each 
pin. The strange results puzzled me; few 
pins showed anything sensible. I shut 
down the supply and turned to my notes 
to check my work. 

Idly picking up a board, I checked the 
pinout again. As I counted the pins, 1 
realized that it was pin 10, not 11, that 
was common to many IC's. On turning 
the board over, 1 spotted an electrolytic 
bypass cap, clearly marked with + and 
— . Now 1 knew the power pins and the 
correct polarity. 

Identifying the gates 

Quickly soldering the power leads to 
the proper pins, I began to repeat my 
measurements. As the numbers filled my 
chart, the gate structure began to reveal 
itself. On those IC's, some strange volt- 
ages appeared. 1 recorded them without 
understanding, hoping to find an explana- 
tion later. Clearly, however, those volt- 
ages didn't look like RTL. Many termi- 
nals were near 1.5 volts, suggesting inter- 
nal pull-up resistors for a current-sinking 
form of logic. 

With the chart filled in, I checked the 
components near the place I'd removed 
the IC from the circuit board. Small 



capacitors connected the terminals with 
oddball voltages to others. A cursory 
check revealed that the circuit boards 
contained many such caps, connected be- 
tween pins on the various DIP's. 

Two pins showed values essentially 
equal to the supply voltage, and 1 took 
those to be outputs. Since gates are the 
most common functions, I also assumed 
that the DIP contained one or more gales 
of an unknown kind. Deducing that 1 
would most likely find a NAND gate, 1 
put the meter on the output terminal and 
began to ground each unidentified pin in 
turn. 

I soon discovered four pins that made 
the assumed output pin go low, when any 
one was grounded. Moving the meter 
probe, I found that the pin with the 
strange voltage behaved logically opposite 
to the output — but varied between 0.4 
and 0.8 volts, rather than between zero 
and supply. Moving on, I tried the other 
high voltage pin and found a similar gate 
structure. 

At that point, I wondered how I would 
identify the proper supply voltage. Ca- 
pacitor ratings of 15 and 35 volts certain- 
ly set an upper limit Most logic families 
use five volts, but how could I be certain? 
Luckily, I found one card with a Zener 
diode on it, clearly connected to supply 
the IC's. 
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CERAMIC BYPASS CAPACITOR does not indi- 
cate polarity or voltage, but does identify power 
busses. 

Measuring the Zener voltage, I verified 
that those IC's required 5 volts. Remem- 
bering my previous mistakes, t decided 
not to use my 5-volt 1-amp lab supply, 
but rather to use my + or — , 1 5-volt 
200-mA supply with a dropping resistor 
to limit available current to 50 mA. 1 used 
the Zener removed from the board to pro- 
vide 5 volts. 

Rewiring my setup, I re-measured volt- 
ages at various IC pins and tested gate 
functions thoroughly. Testing all 32,768 
combinations of 16 pins would take 9 
hours at 1 second per lest, so I was glad to 
have developed some clues first. As a 
result, even trying to hold five probes at 
once, I could prove within a half hour that 
the IC contained two positive logic AND 
gates, each with four inputs. 

Celebrating my victory over a cup of 
cofFee, I reflected on how lucky 1 had 
been so far. But luck helps those who are 
ready; I had balanced my mistakes with 



CHECKLIST FOR TESTING 
SURPLUS DIGITAL IC'S 

1. Use circuit clues to identify power 
pins, polarity, and voltage, if possi- 
ble. 

2. Sketch the circuit connections to 

an IC before removing it from the 
board. Record pins that are 
grounded, tied to plus, tied togeth- 
er, or left open. That procedure 
reduces the number of combina- 
tions you need to try. Also record 
the presence of pln-to-pin resistors 
or capacitors; they often give valu- 
able dues. 

3. Measure the supply voltage at the 

IC pins immediately after firing up 
the test circuit. 

4. Use your voltmeter and grounding 
probe to group gate inputs togeth- 
er. The open-circuit voltage at one 
input to a gate drops mV when you 
ground another input to the same 
gate. 

5. Test one IC at a time until you can 

identify it. 

6. Use a power supply that can only 
deliver a few mA when shorted. 

7. Use a socket mounted to a bread- 
board, Molex pins on drilled bread 
boards, or the upside-down socket 
type, will accept soldered pins. 

8. If you don't know the voltage, start 
at 3.6 to 4 volts. This way you won't 
kill RTL but will operate DTL/TTL. 

9. Make a simple clock pulser so you 

know you get one clock pulse per 
actuation. 

10. Use 470 ohms to 1k ohms in series, 

with probes to connect Inputs to 
plus or ground. 

11, Once you identify one function, 

test another mystery IC that has 
Identical markings to see if it is the 
same function. Then test another 
with some {not all) markings differ- 
ent. Establish which marks relate to 
function. 

• Outputs tend to take either the 
highest or lowest voltages, sec- 
ond only to the power and ground 
connections. 

• Clock inputs may appear to be 
grounds when left floating. 

• Normal gate inputs for current 
sinking logic are 2 to 3 diode 
drops above ground — that is, 
1.2 to 1.8 volts when floating. 

• Voltages differing from the stan- 
dard logic levels usually indicate 
nodes, expanders, or special in- 
puts for external components. 
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good moves. Choosing boards wilh dis- 
crete components gave me clues (like the 
Zener voltage) that would otherwise have 
been missing. Using a current-limited 
supply" meant that my mistakes in con- 
necting power were not fatal to the IC, 
and provided both information and a sec- 
ond chance to use it. Buying IC's on 
boards gave me circuit clues not available 
in "by the bagful" specials. 

Getting the first IC off the board had 
been a chore. Lifted pads and bent leads 
gave mute evidence of trouble to come. 
Unfortunately, the pads lifted easily from 
those boards (some kind of paper epoxy, 
not glass). The manufacturer had bent 
the IC leads over on the circuit side of the 
PC board, making removal difficult. 

Then I had an inspiration! Realizing 
that there was no real reason to save the 
useless board, I decided to cut the traces 
next to the pads and deliberately lift the 
pads individually with my soldering iron. 

Using a small hobby grinder, 1 cut each 
trace as close to the pad as possible. (If 
you don't have a grinder, use a razor 
blade or sharp knife to cut the circuit.) 
Heating the pad until it lifted, I slid the 
pad off the bent IC pin. With longnose 
pliers, I straightened each lead and the 
DIP's fell off the board into my waiting 
hand. 

Sorting the IC's 

Near the date code, the IC's I bought 
bore cryptic markings consisting of four 
letters and one number. For example, the 
first IC I tried was labelled AAAL4, 
Finding another DIP marked AAAL4 
with a different date code, I removed it 
from the board and proceeded to test the 
circuit, assuming it would be the same. 
Within minutes, my assumption was 
proven correct. 




FIG. 2— DEVICE had 2-inpul and 4-input AND 
gates feeding a 2-input NOR gate. 

Excited by success, I sought a new 
challenge. A DIP marked AAVL1 
seemed less formidable than one marked 
AAFA1 — suppose that meant "full 
adder!" Removing the AAV LI IC, I still 
marveled at how easily 1 could remove the 
circuit trace from the package, rather 
than trying to wrest the package from the 
board. 

By now 1 knew that the circuit con- 
tained many valuable clues. Accordingly, 
1 made notes to show where the small 
capacitors connected; which pins were 
grounded; which connected together, and 
which had no connection. This time I 
quickly verified that one of the pins con- 
nected to the capacitor was an output, and 
there were two of them. 

Figure 2 shows the diagram as I 
derived it. Because pin 1 1 presents a 
NOR function, 1 needed more time to 



determine its operation. 1 found it easiest 
to define those functions for positive 
logic, since the gate inputs normally 
assume the high state. Thus, pin 1 1 of 
AAVL1 normally stays low if all inputs 
are open. Grounding 3 or 5, or both, 
raises 11 only if 13, 14, 1, or 2 is also 
grounded. Later, I learned a way to tell 
which pins were in the same gate input, 
but at this point, logic alone sufficed, 

Since a V in the identifying numbering 
sequence occurred when 1 encountered a 
NOR function, 1 resolved to see if 
AAAL5 numbered device would be only 
AND gates. Again using circuit board 
clues, I made my sketch (see Fig 3). The 
outputs were high and did not respond 
rapidly to grounding single input pins. 
Clearly those were not simple AND 
gates. 

Using the meter and the grounding 
probe, 1 discovered that some inputs 
affected others. If the DVM read 1.483 
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FIG. 3— DEVICE PIN-OUT with identilied leads 
and their (unctions. 

on one input, grounding any one of sever- 
al other inputs reduced the reading to 
between 0.9 and 1.1 volts. I had found a 
way to deduce which inputs entered the 
same gate! External pin measurements 
reveal close internal connections. Know- 
ing which inputs comprise the same gates 
provides the key to unscrambling compli- 
cated IC's. 



REMOVING IC's FROM 

SURPLUS 

CIRCUIT BOARDS 



Although many manufacturers offer 
devices to ease IC removal, most of 
those tools are designed to try and pre- 
serve the circuit board. If you recognize 
that the surplus board is worthless, 
except to carry home your IC's, there's 
an easier way to remove DIP'S from 
cards. 

The trick is to do the job in steps: 

1. Cut the circuit traces, so each pad 
can be removed separately. 

2. Heat the pad with your soldering 
iron until you can slide it over the bent IC 
pin. 

3. Straighten the IC pins, one by one, 
so the DIP drops off the board. 

That procedure wrecks the board, but 
separates the de-soldering operation 
from mechanically removing the IC. 
DIP'S come off easily, with straight, 
clean pins that will still tit a socket. 




Heat pad with soldering iron, slide otf in 
direction of bent pin. 




After removing alt pads, straighten each pin 
with long-nosed pliers. 




Hobby grinder cutting traces requires light 
touch. 






Board ia destroyed, but IC drops out with 
straight, usable pins. 
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IC before removal, traces and pads intact 



Hopelessly difficult to remove, this IC Is 

entirely grounded. 
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Rapidly checking each pin against the 
others, I found four input pairs. Deducing 
that those pairs further combined inside 
the gate, I strapped them together and to 
ground in various combinations until a 
sensible pattern emerged. In a short while 
I derived the diagram shown in Fig. 4. 
That DIP contains two pairs of two-input 
AND gates followed by the OR IN- 
VERT sections. As I'll show you later, 
you can connect each of those to make an 
exclusive OR. 

My assumption that "V" signified 
NOR was clearly down the drain. Testing 
several units of each type, I could verify 
that the alphanumeric code uniquely 
identified the device, but still could not 
deduce the meanings. 

On to other IC's 

Confident that I could attack more 
complex functions, I tried an AAFL1. 
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CHECKLIST FOR BUYING 
SURPLUS DIGITAL IC'S 

1. Avoid multilayer boards. They 

make it hard to get the IC's off with- 
out special equipment. (You can 
tell multilayer boards by holding 
them up to a light. If you see circuit 
traces that aren't on either side ot 
the board, it's a multilayer type.) 

2. Pick singlesided PC boards when- 
ever possible. 

3. Next choose double-sided 
boards. 

4. Choose boards with physical de- 
lects (bad solder or cracks) over 
those with burn marks or other obvi- 
ous warnings. You are more likely to 
get good, new materials. 

5. Get boards with discrete compo- 
nents—especially Zeners or filter 
caps — to give you clues to IC volt- 
ages and pinout. That way, if the 
IC's turn out badly, at least you'll 
salvage some components. 

6. Pick boards that have repetitive 
patterns and many IC's of one kind. 
They will help you find clock lines, 
power pins, and essential control 

lines. 

7. Prefer boards with straight IC 
pins. 

8. Pick boards that have the smallest 
pads around IC pins, making it easi- 
er to lift them with a soldering iron. 
Big solid blocks of circuit are hard to 
lift. 

9. Avoid glass epoxy boards. They 
hold their pads better, so you must 
work harder to get the IC's olf. 

10, Remember that numbers like 911 
or 7222 are likely to be date codes 
unless you see the complete manu- 
facturer's number. 
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FIG. 4 — THIS DEVICE was found to contain two 
pairs of 2- in put AND galea. Each AND -gate pair 
fed into a Z-input NOR gate. 
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FIG. 5— LOGIC DIAGRAM of the IC before all 
lead connections and (unctions had been iden- 
tified and labeled. 
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FIG. 6— TWO NAND GATES connected as a 
switch-operated clock that produces a single 
pulse each time switch is pressed. 

Once again I found two outputs, and 
established the pairs of gates. As I mea- 
sured one output, grounding inputs in 
turn, 1 got very confusing results. I could 
swear that the output state changed, but 
repeating the test showed no result. 

After going through several such se- 
quences, I began to measure both outputs 
after each test. Suddenly it was clear — 
feedback points always changed in syn- 
chronism. That revelation opened new 
possibilities to explore. Although more 
complex functions could give the ob- 
served changes, I deduced that AAFL1 
contained flip-flops. 

Checking that assumption, I found that 
pin 7 on AAFL1 seemed to be connected 
to ground internally; it always remained 
within a few milivolts of ground. I decid- 
ed to seek circuit board clues. Finding a 
board containing only AAFL1 devices, I 
discovered that all pins 7 were bussed to 
conductors that left the board. Further- 
more, by examining the other connec- 
tions around AAFL1 devices, I surmised 
that of the inputs, only pins 13 and 1 
couid not be simply tied to ground. 

Let's review the situation, because flip- 
flops are a little harder than simple gates. 
Figure 5 shows what I knew before using 
circuit board clues. Bussing of pin 7 
indicates some common purpose, and its 



normally low voltage (when uncon- 
nected) sets it apart from common gate 
inputs. Of the remaining terminals, 9 and 
1 1 are outputs; 8 and 1 2 are the corre- 
sponding feedback points for capacitors; 
4 is the positive supply, and 10 is ground. 
Circuit board traces always take 13 and 1 
to the connector; 14 is sometimes used 
and sometimes open, and 2, 3, 5, and 6 
connect to ground. 

Piecing all thai together, I opted to 
strap 2, 3, 5, and 6 to ground, leave 14 
open, work with 13 and 1, and assume 
that 7 was the clock. At first, I tried 
clocking the flip-flop with a probe, con- 
necting alternately to +5 and ground. 
That set-up turned out to be unreliable, 
as the imperfect contact generates an 
unknown number of pulses. Figure 6 
shows a simple, switch-operated clock 
that produces a single clock pulse each 
time we operate the snap-action switch. 
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FIG. 7— EXCLUSIVE-OR made from two AND 
gates and NOR gate in halt of AAAL5. 

Using a similar clock generator, I could 
cycle the clock line for varying combina- 
tions of logical inputs to pins 13 and 1 . 

Tables of inputs & outputs 

By reducing the number of terminals 
to be tested, I generated simple tables 
relating the logical inputs and outputs 
before clocking to the logic outputs after 
a clock cycle. Having then a guide to 
operation, 1 could alter the state of pins 2, 
3, 5, and 6 in various combinations and 
derive a logic representation of the flip- 
flop. 

Using the functional diagrams I devel- 
oped, I built a seven-stage feedback shift 
register that generates 1 25 of all 1 27 pos- 
sible sequences of 7 bits. In essence it 
makes digital noise. I used an AAAL5 as 
an exclusive OR (Fig. 7) to feed back 
signals from the last two stages of the 
shift register to the first. 

As you can see from Fig. 7, the AND 
gates form the functions A.B' and B.A' 
before being OR'ed and inverted. Thus 
they provide an output only if one flip- 
flop is high and not when both are high. 
That generates the exclusive OR func- 
tion. 

Now, I realize that your unmarked or 
house-numbered IC's will be coded dif- 
ferently from the ones I bought. But with 
simple equipment and careful measure- 
ments, you can identify digital IC's pre- 
cisely enough to use them for many pro- 
jects. Buying carefully will help you to 
gain many hints for the solution of your 
particular puzzle. 

Use the three checklists on buying and 
testing surplus digital IC's to help your- 
self to bargain components. R-E 
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CONFERENCE 
CALL Telephone 
Accessory 

Have you ever wished that you could converse via telephone with two 

separate parties at the same time? if so, it is possible that you 
can do it using this inexpensive and easy-to-build telephone adapter. 



JULES H. GILDER 

WOULD YOU LIKE TO BE ABLE TO TALK TO 

your Aunt Bessie in Florida and your 
sister Eileen in New York at the same 
time? Vou could ask the telephone opera- 
tor who (for a special fee) could probably 
arrange such a round-robin conversation, 
commonly referred to as a conference 
call. Or, if you may be lucky enough to 
live in an area where the telephone com- 
pany offers its subscribers a special con- 
ference-call service for an additional 
monthly fee. 

If neither of these solutions appears 
practical, then just rummage through 
your junk box for a handful of parts, or 
buy everything you need from your near- 
est electronic parts dealer to make a 
conference-calling device for less than S5. 
All you need is two 1-^F nonpolar capaci- 
tors and a double-pole-single-ttirow 
(DPST) switch. If you want your project 
to look nice and make it simple to hook 
up, you can also buy a 3 X 2 X I -inch 
plastic box and a telephone jack and 
plug. 

One more important thing: To use this 
device, you must have two separate phone 
lines (i.e., two different phone numbers). 
Also, since this project is directly con- 
nected to the phone line, you should 
check with your local telephone company 
to see if it has any objection to your using 
this device. 

About the circuit 

Talk about simple circuits . . . there 
aren't many simpler than this one. All the 
circuit consists of Is two capacitors and a 
switch; even a novice electronics hobbyist 
should have no problem assembling this 
handy telephone accessory. 
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CONFERENCE CALLER 
FIG. 1— WITH TWO SEPARATE TELEPHONE LINES brought to your desk or other convenient point, 
you can use this simple circuit to initiate conference calls. 

Basically, the circuit couples two tele- 
phone lines together without interfering 
with the operation of either line. It does 
this by letting the audio signals pass from 
one line to the other and preventing the 
DC control signal of the telephone net- 
work from passing through. 

One way to accomplish this is to use a 
specially wound isolation transformer 
that has windings of equal impedance. A 
simpler and less costly method is to 
simply place a 1-^F capacitor in series 
with the connections between the two 
telephones as shown in Fig. 1 . The switch 
merely makes it possible for you to decide 
when to connect the second line in and 
when to cut it off, 

continued on page 71 




THE CONFERENCE CALLER accessory and the 
jack-in-a-plug that makes it easy to connect to 
and disconnect from the phone lines. 

PARTS LIST 

C1 — 1-uF 100 VDC, nonpolar capacitor 
C2— 1-mF 100 VDC, nonpotar capacitor 
SW— DPST switch 
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By HUGO GERNSBACK 

A half -century ago, 
the first radio for the public's 
use and enjoyment 
was marketed. 

Differing vastly from today's 
radios in construction 
and function, it opened the 
field of radio for 
private interest and 
amusement rather than 
commercial communica- 
tions use. 



THE year 1955 marked the 50th an- 
niversary of the first home radio 
sold to the public anywhere in the 
world. 
It was not radio as we know it today 
because in 1905 there was no com- 
mercial broadcasting. But wireless had 
been going strong for several years and 
amateur radio too had just begun. 
Marconi and other pioneers were trans- 
mitting intelligence by the dot-and-dash 
method ; indeed wireless in those days 
was rapidly forging ahead. 

The public at large knew little or 
nothing about wireless before 1905, ex- 
cept what they read in the papers and 
in magazines. As for owning a wireless 
home set, it had not as yet been born. 
Previous to 1905, in 1903-04, the 
writer had been working on a small 
portable transmitter and receiving out- 
fit which he felt could be sold to the 
public. It took several years to perfect 
it and make it foolproof so it would 
work under practically all conditions. 
It had to be low in cost so everyone 
could buy the outfit. 

This ambition was realized some time 
in 1905. After making a number of 
models the writer began to market the 
first home or private radio set ever sold 
to the public. 

As there were few wireless stations 
in the country, it became necessary to 
sell a transmitter, too, so amateurs 
could set up a transmitter and receiver 
at home. Then while ono person was 
transmitting signals, the other could 
receive them. Or the transmitter could 
be set up in one room and the receiver 
would ring a bell in the other room 



without any intervening wires what- 
soever. 

The outfit that accomplished all this 
was known as the TELIMCO Wireless 
Telegraph Outfit. TELIMCO is a con- 
traction of the first letters of the writ- 
er's old pioneer firm, The Electro Im- 
porting Company (B. I. Co.), which 
became famous between 1904 and 1915 
as the first radio mail-order house in 
the world. Only comparatively few sets 
were sold in 1905. But in 1906 the little 
outfit went into quantity production and 
was sold through many large outlets, 
including such famous stores as Macy's, 
Gimbel's and F. A. O. Schwarz, the 
country's largest toy establishment. 

Incidentally, it was first advertised 
in the magazine Scientific American in 
the issue of Jan. 13, 1906. This was the 
first home radio set advertisement to 
appear in print anywhere. 

The writer well remembers the in- 
credulous looks of many of the store 
owners when they were first approached 
to buy "wireless sets." It was necessary 
to make a demonstration in each case 
before anyone would stock them. 

The complete set, both receiver and 
transmitter, at first was marketed for 
$7.50. This was raised later on to $10, 
at which price most of them were sold. 

The photograph shows an exact rep- 
lica of the original outfit, built by the 
writer, to commemorate the 50th an- 
niversary of the first home radio set. 
The transmitter, with the three dry 
cells and key, was composed of a 1-inch 
spark coil. The "1-inch" here means 
that the coil threw a 1-inch spark 
through free air, between wire points. 
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Above — Advertisement for the first radio set offered the 
public. It appeared in Scientific American, Jan. 13, 1906. 
Right — Picture diagram of layout, drawn by Hugo Gems- 
back in the 1900's: A, G, antenna, ground; S, spark coil; 
B, batteries; K, key; AS, relay adjusting spring; SD, co- 
herer— Connections: 9, 8, to relay electromagnets; 7, 11, co- 
herer; 13, 16, decoherer; 14, 15, relay contacts. 



RADIO-ELECTRONICS 



Mounted on the spark coil, on two metal 
standards, were two brass oscillator 
balls between which a small blue spark 
jumped the %-inch gap. The spark coil 
had a fast vibrator so that every time 
you depressed the key a spark would 
jump between the two balls. Depressing 
the key for a short period would give a 
dot, a longer period would give a dash. 

The receiver was a 75-ohm "pony" 
relay which had to be so sensitive that 
if you blew your breath slightly against 
the armature its contacts would close. 
There was also a single dry cell and the 
all-important coherer. It was simply 
constructed of two large, double binding 
posts through the bottom holes of which 
passed two silver-plated brass rods. A 
glass tube, placed between the two bind- 
ing posts, was slipped over the two 
brass rods. These silver-plated %-inch 
metal rods fitted the glass so that there 
was extremely little or no play. The two 
rods were separated about 3/16 inch, 
forming a gap. This gap was filled with 
the "soul of the set" — the coherer 
filings, composed of 90% coarse iron 
and 10% coarse silver filings. By 
shaking the mixture well it was ready 
to be used. The filings had always to be 
loose, never packed tight. 

The decoherer — an ordinary house 
bell — was mounted so that the clapper 
of the bell would strike against the 
glass tube of the coherer at the exact 
spot where the filings were. If the dia- 
gram is studied, it will be seen that 
every time the relay closes its contacts, 
the bell will ring through the single 
cell. 

Now, if you depress the key at the 



transmitter, the two aerials (aerial and 
counterpoise) will emit radio waves. 
Curiously enough, the waves which the 
writer used 50 years ago were of the 
very short variety (above 30 mega- 
cycles) to which modern radio has come 
back. The two aerial wires of the trans- 
mitter measured less than 1^ feet. 

Inasmuch as the coherer is directly 
in the receiver aerial circuit, the filings 
offer a very high resistance. But under 
the onslaught of the radio waves they 
instantly become an excellent conductor 
— as if they now were a solid conductor. 
The relay, in the same circuit, now goes 
into action, attracting the armature 
which closes its contacts. This sets off 
the decoherer bell which rings and 
shakes up the coherer filings. These now 
fly apart — they decohere — and the co- 
herer becomes nonoperative until the 
next wavetrain comes along. 

Thus every time you press the trans- 
mitter key, the bell at the receiver 
rings. It rings as long as you hold the 
key down. A long ring is a dash, a short 
one a dot. 

You can pick up the receiver and 
walk to the next room, yet the bell 
sounds without any visible connection. 
Even through thick walls, signals still 
come in. 

One of the things that bedeviled us 
in the early days was sparking at the 
relay contacts. This would set up elec- 
tromagnetic waves and often the out- 
fit gave no clear signals ; sometimes the 
bell would ring for seconds after the 
signal. This was overcome by putting 
a 5-/(f capacitor across the relay points. 

The range of the TELIMCO Wireless 



Telegraph Outfit was between 300 to 
500 feet when used without ground 
connections. By using an elevated aerial 
50 to 100 feet in length and by ground- 
ing one side of both transmitter and re- 
ceiver to a water or gas pipe, the range 
was easily increased to one mile. Indeed, 
hundreds of people who bought the out- 
fit at the time reported excellent re- 
ception even over greater distances, but 
these, of course, were exceptions. Note 
that this set used no tuning whatsoever. 

A curious thing about this little out- 
fit today is its strange effect on radio 
people who never heard of the ancient 
spark coil and coherer sets. Young 
radiomen, who have never seen one of 
these outfits, are usually very much 
perturbed and astonished when the 
writer demonstrates it. The reason of 
course is that people have difficulty 
realizing that with a little three-dry- 
cell transmitter it is possible to ring 
a bell through intervening walls while 
the novice holding the receiver. 

Radiomen today think of devices 
which operate relays as being relatively 
large and find it hard to believe that 
such a small portable transmitter and 
receiver could do the work. 

It is conceivable that some time in the 
future these same instrumentalities 
may still find a use in modern radio and 
electronics which may not be apparent 
today. 

The TELIMCO outfit here described 
has recently been acquired by the Henry 
Ford Museum of Dearborn, Mich. It 
was donated by the writer. It will be 
permanently exhibited in the radio 
section of the museum. end 
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Replicas of the original transmit- 
ter and receiver, soon being sent to 
the Ford Museum at Dearborn. 
Left — the receiver: A, antenna 
system; B, dry cell; C, coherer; D, 
decoherer; P, adjustable coherer 
rods; R, 75-ohm relay. Right — the 
transmitter: A, antenna and count- 
erpoise; B, dry-cell power supply; 
C, 1-inch spark coil; O, spark-ball 
oscillators; K, transmitter key. 
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TRS-80 
BREADBOARD 

Part 3— Build this breadboarding device that serves as an interface 
between the TRS-80 microcomputer and circuits you are designing. 
Here are some experiments that show how the device can be used. 



JON TITUS, CHRIS TITUS, and DAVID LARSEN 



IN THE LAST TWO ISSUES WE COVERED THE DEVELOPMENT AND 

construction of this interfacing breadboard that lets you connect 
external devices to your TRS-80. Now, let's see how to use it. 

Experiments you can do 

A simple traffic light controller: In this experiment, you will 
construct a traffic light simulator so that various light patterns 
may be experimented with, under the control of programs in the 
TRS-80 computer. The first step is to construct the "traffic 
light" using individual colored LED's, and the second step is to 
develop the necessary software that can be used to control the 
needed lamp patterns. Wire the output port shown in Fig. 16. 
Make the necessary connections between the two SN7475 
latches and the data bus. Remember that each of the latch IC's 
requires a power and ground connection for proper operation. 
Individual LED's have been used to simulate the traffic light's 
lamps. You will find that colored LED's make the patterns easy 
to recognize. Individual 220-ohm current-limiting resistors have 
been used with each LED. The SN7475 latch outputs have been 
used to directly drive each LED. In this configuration, a logic 
zero at a latch output will turn the corresponding LED on, while 
a logic one will turn the LED off. The latch enable input may be 
obtained from the NOR gate circuit shown in Fig. 15. 

If this circuit is not wired on your solderless breadboard, you 
may wish to wire it at this time. Remember to connect +5 volts 
and ground to the SN7402 NOR gate. In this configuration, the 
latches will only be activated to accept information from the 
TRS-80 when an OUT 6,X instruction is executed. Of course, 
X must be defined in the program so that the computer knows 
what is to be output to the latches. 

Once the LED's have been wired to the latch IC's, and the 
latch IC's have been interfaced to the TRS-80 through the 
interface breadboard, you should try and test each of the LED's. 
First, to be sure that all of the LED's have been turned off, 
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THE FOUR NOR GATES ARE FROM SN74QZ 
FIG. 15— SCHEMATIC DIAGRAM of the NOR gate circuit used for testing 
the breadboard. 



SN7475 




+6V 



SN7475: +5 PIN 5 

GNDPIN 12 

FIG. 16— A SIMPLE traffic-light simulator. See text for program. 
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execute an OUT 6,255 command. Now, with the following LED 
configuration: 

Bit LED 

DO Red 

D1 Yellow ELM Street 

D2 Green 

D3 Red 

D4 Yellow MAIN Street 

D5 Green 
determine what patterns of logic ones and logic zeros are needed 
to control each of the individual LED's. 

Since the latches can drive the LED's directly, the following 
bit patterns were assigned to each of the LED positions: 



ELM 


Red 


254, 


11111110 a 


ELM 


Yellow 


253 


11111101 


ELM 


Green 


251 


11111011 


MAIN 


Red 


247 10 


11110111 2 


MAIN 


Yellow 


239 


1101111 


MAIN 


Green 


223 


11011111 



Once you have compared these individual patterns with the 
ones you have determined, test them using your computer and 
your interface. You should be able to use statements such as 
OUT 6,251 to test each LED. 

When all of the LED's have been tested, write a short pro- 
gram that will flash the yellow lamp on Main Street, while 
flashing the red lamp on Elm Street. Both of the lamps may 
flash at the same time, or they may alternate. Use a 2-second 
flash period; that is, 2 seconds on, 2 seconds off, and so on. The 
following program may be used to flash the lights at the same 
time: 

10 OUT 6,255 

20 FOR T = TO 300:NEXT T 

30 OUT 6,238 

40 FOR T = TO 300:NEXT T 

50 GOTO 10 
Two time-delay statements have been used, one at line 20, and 
tho other at lino -10, to create one second delays in the program. 
Since two of the LED's are to be turned on and off" at the same 
time, the bit pattern is 1 1 101 1 10, or 238. We will leave it up to 
you to write the program that could alternate the flashing 
LED's, rather than flashing them at the same time. 

To actually simulate a traffic light, you must first figure out 
what lamp patterns are required at an intersection. We suggest 
that you try and do this before you go on. You can then compare 
your answers with ours. Actually, only four different patterns 
are required, which may seem to be fewer than you expected. 
These patterns are noted below: 

1. Red on Elm, Green on Main 222 

2. Red on Elm, Yellow on Main 238 

3. Green on Elm, Red on Main 243 

4. Yellow on Elm, Red on Main 245 

The decimal equivalent for each pattern has also been deter- 
mined. 

Now, the program to control the traffic light must be devel- 
oped. You should assume a 2-second yellow period, with a 6- 
second green period for Elm Street, and a'10-second green 
period on Main Street. Once the lamp patterns have been deter- 
mined, the program is rather simple. The following program 
may be used: 

10 M=10:E=6 

20 DATA 222, 238, 243, 245 



30 


READL 


40 


OUT 6,L 


50 


FOR l = TO M 


60 


FORT = 0TO300:NEXTT 


70 


NEXT I 


80 


READL 


90 


OUT6.L 


100 


GOSUB 1000 


110 


READ L 


120 


OUT 6,L 


130 


FORI = 0TOE 


140 


FORT = 0TO300:NEXTT 


150 


NEXT I 


160 


READL 


170 


OUT6.L 


180 


GOSUB 1000 


190 


RESTORE 


200 


GOTO 30 


1000 


FORI = 0TO2 


1010 


FORT = 0TO300:NEXTT 


1020 


NEXT I 


1030 


RETURN 



While this program worked quite well, there are a number of 
simplifications that can be made to make the program more 
compact and more efficient. Can you suggest some changes that 
could be made? 

In the second traffic light controller program, an array has 
been set up for the traffic light lamp patterns, and also for the 
periods for which they are to be activated. Now, a generalized 
control program can be used, rather than the long sequencing 
program used previously. Some statements have also been added 
so that you may enter the periods needed for Elm and Main 
green times (in seconds). 

10 A{1)=222:A(2) = 238:A(3) = 243:A(4)=245 

20 M(1) = 0:M(2) = 2:M(3)=0:M(4) = 2 

30 INPUT "MAIN";M(1) 

40 INPUT "ELM",M(3) 

50 FORQ=1 TO 4 

60 OUT6,A(Q) 

70 FOR I = TO M(Q) 

80 FORT=0TO300:NEXTT 
NEXT! 
NEXTQ 
110 GOTO 50 
So far, the computer has been used merely as a sequencer, 
since it has only performed simple sequencing functions, with 
fixed times between each lamp pattern. There are probably 
many situations in which this type of sequencing might be use- 
ful. Just think of the many tasks that you perform time after 
time, with little or no variation. Let's now consider expanding 
the traffic light program so that it will respond to changing 
traffic patterns. We will assume that two sensors on Elm street 
(one for cars going in either direction), and two sensors on Main 
Street have been OR'ed together so that cars are readily 
detected by the computer. Assume that the e and m keys on the 
computer are used for the car sensing functions. 

Develop a program that will normally have the traffic light in 
the Elm Street — Red and Main Street — Green situation. After 
thirty seconds of "green on Main Street" have elapsed, the 
computer will start to sense cars on Elm Street. If cars are 
sensed after this initial 30-second period, then Elm Street will 
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KIT INFORMATION 



The following parts are available from E 
& L Instruments, Inc., 61 First St., Derby, 
CT 06418, 

Order No. 355-6125 — Complete kit in- 
cluding PC board, case and all parts. 
Does not include interconnect cable. 
Specify 117V or 230V version. $139.00. 

Order No. 355-6175 — Interconnect ca- 
ble assembly (connects breadboard to 



TRS-80 computer). $25.00. 

Order No. 355-6100 — Assembled 117- 
volt version. $185.00. 

Order No. 355-6150 — Assembled 230- 
volt version. $185.00. 

Connecticut residents add state and 
local taxes as applicable. 

A pre-drilled and etched PC board is 
available from Techniques, Inc., 235 Jack- 



son St., Englewood, NJ 07631, for $24.50 
postpaid. New Jersey residents add 5% 
sales tax. 

Copies of the book TRS-80 Interfacing 
(published by Howard W. Sams and Co.) 
is available for $7.95 plus 79e for shipping 
and handling from Group Technology, 
Ltd., PO Box 87, Check, VA 24072 
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be cycles through a 30-second (or less) green period. Since it 
will irritate drivers on Main Street when a single car actuates 
the Elm Street green period for 30 seconds, the program must 
also count the cars sensed on Main Street, when the Elm Street 
green period has started. When a certain number of cars, say 
five, are sensed on Main Street, then a new green period on 
Main Street will be started. Of course, each "switch" in the 
light patterns must go through the normal green -yellow -red 
sequence. Try and develop this program to control the traffic 
light. With some variations in timing, we used the program that 
follows. Shortened time periods were used to speed the testing 
of the program: 
10 A=0 

15 REM RED ON ELM, GREEN ON MAIN 
20 OUT 6,222 
30 FOR l = 0TO 10 
40 FORT = 0TO300:NEXTT 
50 NEXT I 
60 A$ = INKEY$ 

65 REM E KEY PRESSED AFTER 10 SECONDS 
70 IFA$ = "E" THEN 80 ELSE 60 
75 REM RED ON ELM, YELLOW ON MAIN 
80 OUT 6,238 
90 FORI = 0TO2 
100 FORT = 0TO300:NEXTT 
110 NEXT! 

115 REM GREEN ON ELM, RED ON MAIN 
120 OUT 6,243 
130 FOR I = TO 10 
140 FOR T=0 TO 150 
150 B$ = INKEY$ 
160 IFB$ = "M" THEN 190 
170 NEXT T:NEXT I 
180 GOTO 210 
190 A = A-M 

200 IF A = 5 THEN 210 ELSE 170 
205 REM YELLOW ON ELM, RED ON MAIN 
210 OUT 6,245 
220 FOR 1 = TO 2 
230 FORT = QTO300:NEXTT 
240 NEXT I 
250 GOTO 10 



Controlling an analog voltage: 

There are many situations in which a variable analog voltage 
is required. Controlling such a voltage by using the TRS-80 
computer and some simple software provides a great deal of 
flexibility that can not be obtained in other ways. Probably the 
easiest way to have a small computer generate an analog voltage 
is through the use of a digital-to-analog converter (D/A). These 
devices are available in many configurations, but they can be 
briefly explained by stating that they can produce a voltage 
within a known range, say zero to + 1 volts. 

The actual voltage produced is proportional to the binary 
value provided to the converter by the computer. Thus, for an 
eight-bit D/A converter, a binary value of zero would cause the 
converter to output zero volts, while an input of 255 ( 1 1 1 11 1 1 1 ) 
would cause the converter to generate the full !0-volt output. A 
binary value between these limits would cause the converter to 
generate a proportional voltage, for example, 10000000, or 128, 
would generate a +5-volt output. For additional information on 
D/A converters and other interesting converter devices, we 
refer you to: Microcomputer-Analog Converter Software & 
Hardware Interfacing, Howard W. Sams and Co., Inc., 1978. 

In this experiment, a Signetics NE5018 eight-bit D/A con- 
verter IC has been used. Other similar eight-bit converters may 
also be used, providing similar results, but the NE5018 has 
some nice features that make it easy to use in computer systems. 
These features include a built-in eight-bit output port latch, an 
on-chip reference and an on-chip buffer amplifier. The NE5018 
is wired as shown in Fig. 17, An SN7402 NOR gate chip has 
also been used to generate the required Latch Enable (LE) 
signal that will control the flow of eight bits of information to 
the latch, and thus to the D/A converter. 
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FIG. 17— A SIMPLE 9-BIT digital-to-analog interface. 

Actually, the D/A converter does not generate a continuously 
varying voltage, since only 256 different voltages may be pro- 
duced, one per eight-bit value. This means that in a converter 
with a zero to 10-volt range, the individual voltages will be 
approximately 39 millivolts from the one on either "side" of it. 
With the interface shown in Fig. 1 7 connected to your interface 
breadboard, try and write short programs that will 1 ) generate a 
positive-going voltage ramp over and over again, 2) do the same 
thing for a negative-going voltage ramp, and 3) generate a slow- 
ly increasing and then slowly decreasing voltage outputs to gen- 
erate a triangular output. These programs are listed below: 

1) Program lor a Positive Ramp 

10 FOR l=0TO 255 
20 OUT6.I 
30 NEXT I 
40 GOTO 10 

2) Program for a Negative Ramp 

10 FOR 1 = 255 TO STEP -1 
20 0UT6.I 
30 NEXT I 
40 GOTO 10 

3) Program for a Triangular Voltage Output 

10 FORI = 0TO255 

20 OUT 6,l 

30 NEXT I 

40 FOR 1 = 254 TO 1 STEP -1 

50 OUT6.I 

60 NEXT I 

70 GOTO 10 

There are many applications in which D/A converters are 
useful, and in fact, some computer systems have a number of 
D/A converters interfaced to them. Some possible applications 
include the control of X-Y plotters so that graphic displays of 
information may be produced, the control of servo motors for 
positioning solar detectors/collectors, the sweeping of frequen- 
cy generators to generate computer music, the control of filters 
to filter out various types of electrical noise, and even the gener- 
ation of known voltages that may be compared against unknown 
voltages to determine their value. 

There are many, many other digital devices that may be inter- 
faced to your TRS-80 computer through the interface bread- 
board; UART's and USART's for serial communications, 20 
mA RS-232C loops for teletypewriter and terminal control, 
advanced programmable controller chips, analog-to-digital con- 
verter chips for measurements, and even other microcomputers. 
In fact, we have interfaced our TRS-80 computer to an MMD- 1 
computer (Dyna-Micro, Radio- Electronics, May, June & 
July 1976), so that programs may be listed on a teletypewri- 
ter. fi-E 
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Home Reception 
Using Backyard 
Satellite 

TV Receivers 




SWAN SPHERICAL ANTENNA is effective in receiving satellite transmis- 
sions and can be built relatively inexpensively. 



Part 4- In this installment of a series, we will go into more technical 

details on receiver characteristics and specifications and will 

show how some satellite receivers have been built at comparatively low cost. 



ROBERT B. COOPER, JR. 

IN PARTS ONE, TWO, AND THREE OF THIS 

multiple-part series (appearing in the 
August, September, and October 1979, 
issues of Radio-Electronics) we learned 
how the geo-stationary satellite system 
is designed, what it is intended to do 
and what a private individual, living 
someplace south of the 80th north par- 
allel, north of Venezuela, and east -west 
between Bermuda and Hawaii can an- 
ticipate being able to receive with a pri- 
vate, backyard satellite television ter- 
minal. Satellite television is the next 
"generation" of television service in 
America and throughout wide areas of 
the world. Because of the mechanics of 
the service, it is virtually immune to in- 
terference and signal degradation, is 
not adversely affected by weather, and 
holds the potential to provide every 
home in North America with several 
hundred direct-access television chan- 
nels! 



Receiving system 

Having determined that the basic 
system consists of an antenna, a low- 
noise amplifier (LNA) and a receiver- 
demodulator, let's look at what it is that 
goes into each of these three major 
component modules to make up the op- 
erating system. 

The antenna system has been ade- 
quately covered in previous portions of 
this series. Basically, in order to achieve 



the kind of gain necessary (38 to 45 dBi) 
a parabolic reflector is the best antenna 
choice. This parabolic reflector has a 
single focal point where all of the ener- 
gy intercepted by the reflective antenna 
surface is re-directed and focused. There 
are several acceptable members of the 
antenna family known as parabolics 
that can be pressed into this service; 
prime focus parabolics. Cassegrain 
parabolics and spherical parabolics are 
included. For as long as the (limited) 
supply holds out, surplus (as in no long- 
er used in commercial or military ser- 
vice) parabolic ( or "dish") antennas 
larger than 8 feet in diameter provide 
very economical "reflector surfaces"' 
for most portions of North America. The 
exception to this is in New England 
where anything smaller than a twelve- 
foot reflector surface would be a mis- 
take. Beyond that, one of the least ex- 
pensive antenna surfaces for this ser- 
vice has been developed by a fellow in 
Arizona named Oliver Swan. Using 
aluminum window screening as a re- 
flector surface, and stock square alumi- 
num or steel tubing as reflector frame 
material. Swan has developed a spheri- 
cal antenna system that can be con- 
structed in virtually any size from 10 
feet by 10 feet to 20 feet by 20 feet for 
as low as approximately S500 for the 
ten-foot by ten-foot version. It is inevit- 
able that some commercial firm will soon 
begin marketing antenna "kits" in this 



area, perhaps copying the Swan devel- 
oped spherical antenna and that from 
this will spring a whole new family of 
"backyard decorative pieces." 

Because we are dealing with a low- 
power transmitter source (the typical 
satellite has a 5-watl peak power trans- 
mitter) and a fairly high loss between 
the "bird" and your receiving location 
(196 to 200 dB is typical at 4 GHz), not 
very much signal power arrives at your 
antenna. Fortunately, the signal received 
is very constant (variations of ± 0.7 dB 
over a full year are typical limits) and 
this allows us to design the system for 
peak performance and forget it rather 
than be concerned with wide-range 
AGC systems to cope with large signal 
fluctuations. 

To make the most of the weak signal, 
we have to place a very high gain, and 
extremely low noise (figure) signal am- 
plifier (or booster in TV terms) right at 
the antenna. Since the reflector surface 
on the parabolic is merely a focusing 
tool, the actual "pickup antenna" is 
really separate and distinct from the re- 
flector. This receiving antenna, direct- 
ed backwards away from the satellite 
and towards the focused energy coming 
from the reflector surface, is called a 
"focal point" or feed-point antenna. 

The most efficient feed antenna is 
one that looks at the reflector surface in 
such a way that the "pattern" on the 
feed antenna is down 10 dB at the out- 
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FIG. 1-MOST COMMERCIAL FEED-ANTENNA LOW NOISE AMPLIFIERS consist of a feed antenna 
(often a horn as shown for a prime-focus feed} which is equipped with a waveguide flange that bolts it 
directly to the input flange on the LNA (Low Noise Amplifier). The LNA has an Input (ferrite) isolator 
both for frequency selectivity and as an Impedance matching device for the first stage of the amplifier 
itself. The extremely low-noise amplifiers develop their superior operating characteristics because of 
extreme care taken in matching the first stage to the input source Impedance and by carefully hand 
selecting the expensive GaAs-FET (Gallium Arsenide Field Effect) transistors. GaAs-FET devices are 
chosen for the first two stages. Once the noise figure is "established" by these two stages, less 
costly bipolar transistors are used in 3-4 additional stages for "bulk" gain. The output, to the low-toss 
downline coaxial cable, is through another ferrite isolator device or through a "loss pad" inserted to 
force an impedance match. 



side edges of the reflector's surface 
area. A horn-feed antenna, properly de- 
signed, handles this function. Look 
closely at Fig. I. Note that the horn- 
feed antenna is flanged or bolted direct- 
ly to the low-noise amplifier itself; the 
energy from the horn feed-point anten- 
na couples through the waveguide flange 
into the input circuit on the low-noise 
amplifier, a section that has a piece of 
ferrite (rod) in it as an isolator. 

Low-noise amplifiers 

This commercial style low-noise am- 
plifier is the state-of-the-art high-dollar 
approach to the low-noise amplification 
aspect of the system. There are less ex- 
pensive ways to go as we shall see in 
subsequent portions of this series. The 
purpose of the ferrite isolator is pri- 
marily to insure that the input circuit to 
the first active (transistor) amplifier 
stage sees a constant impedance or load. 
This is done to insure that the transistor 
used in the first stage, a GaAs-FET (for 
Gallium Arsenide Field-Effect Transis- 
tor), is noise-figure matched at the 4 
GHz operating frequency. Most of the 
high-dollar GaAs-FET's available for 
this service have two separate peak op- 
erating points; maximum gain does not 
coincide with best (i.e. lowest) noise- 
figure performance. In this case, gain is 
backed off in the first couple of stages 
as a trade off for lowest noise figure 
since noise generated in the early pre- 
amplifier stages is impossible to elimi- 
nate later on in the system. 

Most of the commercial LNA units 
employ a pair of ultra-low-noise GaAs- 
FETs in the first two stages, and then 
follow that up with between three and 
five less expensive (typically bipolar as 
opposed to GaAs-FET) amplifier stages. 
Once the noise figure for the LNA is es- 



tablished by the first couple of stages, 
less expensive (and higher noise figure) 
bipolar stages can make up the re- 
mainder of the LNA system gain re- 
quired. 

Noise figure is measured in both dB 
and by the Kelvin noise temperature 
scale. Most of the commercial data 
sheets will specify Kelvin temperature 
only and most commercial installations 
are using amplifiers with 120-degree 
Kelvin (or 1.5 dB noise figure) specs. 

State-of-the-art has been catching on 
quickly in this field; in late 1976 the 
price for a 120-degree Kelvin LNA was 
in the $3,500 region. By late 1978 you 
could find the same amplifier for around 
$1,800. Today the price is down in the 
$1,000 region and many expect it to 
drop down close to $500 by this time 
next year. That still may be high for your 
pocketbook and there are other options. 

As previously discussed in this series, 
you can get a raw signal input to the re- 
ceiver by one of two techniques; use a 
big antenna and an LNA with not such 
hot specs, or, use a smaller antenna and 
a hot-spec LNA. If you set out to build 
your own antenna system, rather than 
buying commercially, you might be bet- 
ter off in this fast -changing technology 
time to invest in a little more steel and 
mesh and build a larger antenna going 
in, especially if you plan on having to 
purchase your LNA. 

As recently as early in the past sum- 
mer anyone who wanted to build his 
own LNA was pretty much stuck with 
working with 300-degree Kelvin type 
bipolar transistors. The belief was that 
any home constructor attempting to 
work with the touchy, and hard-to- 
make -work GaAs-FET amplifiers was 
probably asking for a quick way to lose 
a $100 bill; that being the going price for 
the GaAs-FET transistors these days 



from Hewlett-Packard (HFET 2201). 
However, during the recently completed 
Satellite Private Terminal Seminar this 
past August 14-16 in Oklahoma City, 
several home terminal builders demon- 
strated two- and three-stage GaAs-FET 
amplifiers they had constructed for be- 
tween $225 and $350 that gave an excel- 
lent account of themselves against 
commercial amplifiers costing three to 
four times as much. This major achieve- 
ment has changed the name of the pri- 
vate or backyard terminal game for the 
home constructor. 

Well now; if a chap in Arizona can 
build a 10-foot by 10-foot spherical re- 
flector and feed for $500 or less, and 
you can build your own GaAs-FET 
low-noise amplifier on the kitchen table 
for $350 or less, that starts to get the 
home-constructed terminal down to an 
affordable price does it not? What 
about the receiver? 

Receivers 

In 1976 the first satellite video re- 
ceivers around came into the cable tele- 
vision field via the Intelsat or interna- 
tional satellite marketplace. They cost 
upwards of $10,000 and were literally 
hand wired and hand aligned. 

By early 1978 the price for essentially 
the same receiver was down to about 
half that; perhaps $5,000. But there had 
been only minor changes in the original 
design. The price reductions were large- 
ly due to slightly more volume produc- 
tion, and of course competition. 

Needless to say many people were 
working on bringing the cost down; 
way down. Most however were involved 
in the cable TV, broadcast TV and 
other commercial market areas where 
nobody really expected receiver prices 
to drop much below say $3,000 for 
many years to come. Outside of these 
broadcast related industries other en- 
gineers with a totally different set of 
markets in mind were quietly doing 
their own developmental work. Their 
goal was a $3,000 complete terminal; 
including the antenna and the LNA. 

By mid-1979 some inter-receiver 
marrying had taken place. Commercial 
receivers are available in two formats; 
some tune only one channel and to 
change channels you have to either 
change crystals or go through some 
sequence of screwdriver adjustments, 
or both. Not exactly what the home 
viewer accustomed to detent tuning has 
in mind. The other commercial receiver 
format is called "frequency agile" and 
that means you push buttons or twirl a 
knob and the full set of 12 (or 24) satel- 
lite channels flips by in front of you. By 
mid- 1979 some of the commercial re- 
ceivers in the single channel format 
were down under $2500 list price while 
the tuneable versions were just a tad 
above $3,000. 
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Lei's stop for a minute and study 
Fig. 2. To appreciate what is involved 
in a satellite television receiver, we 
ought to understand what it has to do. 

In a commercial installation the LNA 
(which mounts at the antenna, usually 
married to the feed-hom or focal-point 
antenna) has to develop sufficient RF 
signal voltage gain, at 4 GHz, to (I) 
drive the microwave signal through the 
interconnecting coaxial cable and into 
the receiver, and, (2) provide sufficient 
signal gain to establish the noise figure 
of the LNA as the noise figure for the 
whole receiving system. 

The typical satellite TV receiver has 
a relatively high noise figure; 10-12 dB 
is not uncommon. To attempt to use 
such a high "front-end" noise figure to 
receive the weak satellite signals would 
be a mistake. To lower the noise figure 
to a more usable level (such as under 2 
dB) requires not only a low-noise LNA 
but sufficient gain in the LNA stages to 
override the noise contribution by the 
10-12 dB noise figure of the receiver. 
As a rough rule of thumb you need be- 
tween 2.5 and 3 times as much voltage 
gain (in dB) as the noise figure (also in 
dB) to establish the new, lower noise 
figure of the LNA as the noise figure of 
the system as a whole. 

Back now to Fig. 2. To keep unwant- 
ed energy out of the receiver (and there 
is plenty of unwanted or off-frequency 
energy floating around microwaves 
these days) the typical commercial re- 
ceiver has a pre-selector (either totally 
passive or active plus passive) at the 
input. This is followed by a "high fre- 
quency-mixer" that combines the in- 
coming (3.7 to 4.2 GHz) signals with a 
local oscillator signal source generated 
within the receiver to produce a new 
tower frequency (IF) output. Gain is 
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FIG. 2- MOST COMMERCIAL, RECEIVERS use high-gain (SO dB) LNA 'a mounted at the antenna 
capable of driving 4-GHz region signals through several hundred feet of 7/Bths inch line to the indoor 
receiver. Typical receiver has either double conversion (approach shown here) or single conversion 
directly to IF. In receiver design shown, a 3.7- to 4.2-GHz preselector often has enough gain to bring 
the input RF level up to an adequate voltage to drive the first mixer. Relatively high-level high-fre- 
quency local oscillator (3.2 GHz is shown in example) may measure +10 dBm or more. With local 
oscillator on low side, high IF of 500-1,000 MHz is attained to drive second mixer that down converts 
to 70-MHz low IF. Oscillator for second local oscillator is voltage- or capacitive-tuned to produce 70- 
MHz low I F with Inputs over fu 1 1 500- 1 , 000 M H z ra ng c . F M de m o d u I a lo r (d i s c r i m i n ato r ) p rod u ces b a s i c 
baseband signal that processes up for video to a de-emphasis circuit and video amp, then to a video 
clamp to eliminate the 30-Hz energy dispersal waveform, and then to a filter circuit. Audio processes 
down through separate (6.8 MHz) discriminator, de-emphasis network and audio amplifier. 



then applied at the high-frequency IF 
and then the signal goes through yet a 
second mixer that further down-con- 
verts the high IF to yet a lower IF, This 
lower IF is often 70 MHz although 
there are some variations to this rule in 




HORN ANTENNA/LNA combination points directly towards the dish antenna. Coaxial cable is used to 
connect the LNA to the receiver. 



commercial receivers. When we finally 
reach the lower IF, we have gone 
through a pair of down conversions 
each employing a high-quality mixer and 
a high-quality local oscillator. If this is a 
frequency -agile (i.e. tuneable) receiver 
the first mixer is driven by a tuneable 
local oscillator source while the second 
mixer is driven by a fixed local oscil- 
lator source. Just for dollar reference, 
we are looking at using $75 to $100 
mixers in these applications and the 
local oscillators are priced in about the 
same range. If this suggests that micro- 
wave components or modules are not 
cheap, you read the message correctly. 

Once at the low IF we are ready to go 
to work on the modulation itself. Gain 
at a relatively low IF such as 70 MHz is 
inexpensive these days and 40-50 dB of 
gain in this range is typical. When the 
twice-down-converted signal is built up 
to a sufficient voltage level, it is ready 
to be demodulated. Remember that the 
video is frequency modulated onto the 
carrier, and the audio coming along 
with the video is further frequency 
modulated as a sub-carrier. This says 
that we use discriminators to demodu- 
late the video and the audio in our de- 
tection system. 

By removing the video signal out of 
the IF signal with a detector, we end up 
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with what is called baseband: that 
means pure video in this case. Only be- 
cause the audio is carried along as a 6,2- 
or 6,8-MHz add-on or subcarrier, 
when we demodulate to baseband 
video we also have a aural subcarrier in 
the baseband output. By using a low- 
pass filter for the video and a high-pass 
filter for the aural subcarrier, we can 
then separate the video into one chain 
for further processing and the audio in- 
to another. 

The video is preemphasized at the 
uplink transmitter site as a means of in- 
creasing the system performance and at 
the receiver we need to deemphasize to 
establish the original baseband video 
characteristics. The deemphasis net- 
work is strictly an L-C network and is 
not complicated. Next in line for the 
video is a video clamp circuit that may 
mystify you if you are accustomed to 
normal video techniques. 

Video at the uplink site is "frequency- 
dithered" or dispersed at a 30-Hz rate 
as a means of reducing potential inter- 
ference between strictly .terrestrial 4 
GHz video circuits (such as the tele- 
phone companies employ) and the satel- 
lite service. The easiest way to clean up 



the dispersal waveform is to shove the 
video through a clamping circuit. If you 
clamp something like this hard enough, 
the 30-Hz waveform simply goes away. 
Finally a bit of passive video filtering 
and you are in business with baseband 
video (typically 1 volt peak-to-peak). 

Over on the audio side, after passing 
the 6.2 or 6.8 MHz aural subcarrier 
through a frequency filter that eliminates 
the video baseband information, the 
signal is fed into yet another discrimi- 
nator (detector) that recovers the audio. 
From here it goes through yet another 
deemphasis network (this one for the 
audio) and finally an audio amplifer. 
Most commercial receivers release the 
audio across a 600-ohm balanced out- 
put line. 

If you are engaged in the television 
receiver servicing industry, you may be 
asking yourself why this should cost 
between $2500 and $3500 a pop. If you 
are new to receivers in general, you 
probably have the opposite reaction. 

As we shall see in the next part of 
this series of articles, several experi- 
mental or private terminal builders 
have asked themselves the same thing. 
One terminal builder, Taylor Howard 
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Readers with an interest in pur- 
suing further the details ot the Home 
Satellite TV Reception system may 
be interested in the following refer- 
ence materials available: 

Satellite Study Package- includes 
a 72-page "Handbook" describing 
the complete home satellite TV re- 
ceiving system, how the satellites 
operate, where to locate equip- 
ment and what services are avail- 
able via satellite, written by Bob 
Cooper. Also includes 22-by-35 inch 
four-color two-sided wall chart de- 
picting each of the geostationary 
TV satellites in operation and ex- 
plaining the technical equations ol 
the satellite TV system. Satellite 
Study Package is excellent "starter 
set" towards a full understanding of 
the system and getting your own 
system underway Price is S15 via 
first class mail (U.S. and Canada in 
US funds) or $20 elsewhere from 
Satellite Television Technology. 
P.O. Box 2476. Napa, CA 94558. 

Home Satellite Construction Man- 
uals three separate manuals avail- 
able describing construction de- 
tails (parts lists, sources for parts, 
schematics where applicable) of 
two separate receiver systems, low- 
cost low noise amplifiers and the 
unique new Swan Spherical TVRO 
antenna. The Coleman TD-2 Manual 
describes conversion of surplus 
microwave equipment to TVRO ter- 
minal plus showing latest low-cost 
methods of amplifying and convert- 
ing 4-GHz signals to 70-MHz IF; the 
original Coleman system cost un- 
der $500 to build. The Howard 



Terminal Manual describes a 24- 
channel frequency-agile (tuneable) 
receiver plus bipolar LNA using off- 
the-shelf new parts that can be 
duplicated for under $800. Taylor 
Howard, a professor at Stanford, 
has had this system operational 
since 1976. The Swan Spherical 
TVRO Antenna Manual describes 
construction of a unique mutti-sat- 
ellite reflector surface plus a unique 
feed-horn; inventor Oliver Swan 
shows how a 10- to 12 foot-size an- 
tenna can be assembled with com- 
mon hardware for under $300. Price 
of each manual is $30 or all three 
for $80 from: Satellite Television 
Technology, P.O. Box G. Arcadia, 
OK 73007. 

Satellite Private Terminal Seml- 
nar-this pasl August more than 
500 satellite TV enthusiasts attend- 
ed first-ever "international seminar' 
as more than a dozen instructors 
(including Taylor Howard. Robert 
Coleman, Oliver Swan, and Paul 
Shuch) taught in classroom sessions 
the latest in low- cost satellite TV cir- 
cuit technology. SPTS '80 will be 
held in Miami, Florida on February 
5, 6 and 7 with special emphasis on 
how to market and install private 
low-cost terminals throughout North, 
Central and South America. There 
will be exhibits, live-satellite sys- 
tems demonstrations, and course 
study books. Registration is $150 
per person: advance registration 
required For full information write: 
SPTS 80/Miami, P.O. Box G, Ar- 
cadia, OK 73007 or call (405) 396- 
2574. 



of California, has managed to assemble 
the LNA (a bipolar unit in his case) and 
the receiver for around $1,000. He did 
this back in 1976-77 when parts were 
considerably more expensive and we 
estimate you can do it today for under 
$700. 

Assuming you don't want (or need) 
to start off with a bag full of new parts, 
and can assemble some equipment 
from other services into a satellite TV 
receiver, just how simple can it really 
be? Well, a man in South Carolina by 
the name of Robert Coleman has put to- 
gether a 10- foot dish, a two-stage GaAs- 
GET LNA and a complete receiver for 
around $500! His "secret." if you can 
call it that, is that he is a sharp attendee 
of Hamfests and other outlets where 
surplus electronic equipment is brought 
out for sale at often just a few pennies 
on the original dollar value. The Cole- 
man approach is a good one, but it re- 
quires being able to trace down surplus 
parts, modules and components that 
may not be a good supply because of 
limited production runs many years (or 
decades) ago. Still, if this approach 
does interest you and you are not afraid 
to go into the surplus market to look for 
parts, there is help available for you in 
this specialized area. 

Suppose you wanted to try a cross 
between building a complete terminal 
receiver from scratch and assembling 
one from surplus equipment? Well, that 
is an approach many people have fol- 
lowed, largely patterned after the work 
done by English satellite TV experi- 
menter/pioneer Steve Birkill (amateur 
G8AKQ). The Birkill receiver is similar 
to that shown in Fig. 3. The LNA is a 
bipolar system of three to five stages 
using Hewlett-Packard HXTR (6102 
and 6101) transistors. For those who 
want to investigate this particular ap- 
proach, Hewlett-Packard Application 
Note No. 967 tells how to build a stage 
of this amplifier at 4 GHz (a multiple 
stage-device is simply several separate 
stages cascaded together). 

The Birkill Receiver places the LNA 
stages at the feed antenna, follows that 
with a double-balanced mixer (also lo- 
cated at or near the feed) and the mixer 
is driven by both the input 4 GHz range 
signal(s) plus a "free-running" oscillator 
operating at around 3.200 MHz. There 
are several ways to derive the local os- 
cillator injection signal: one of the easi- 
est is to use a completely self-contained 
oscillator. One of the 8360-family of os- 
cillators manufactured by Avantek. 
Inc.. 3175 Bowers Ave.. Santa Clara, 
CA 95051 will do the job nicely. This 
TO-8 packaged device has four pins on 
it: one for the positive operating voltage, 
another for a ground, a third for the RF 
output in the gigahertz region and a 
fourth for a tuning voltage that allows 
you to run the oscillator through a 500- 
MHz span. Most homebrew (from 
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FIG. 3- MOST HOMEBREW TERMINALS place a lower grade LNA stage plus first mixer, local oscil- 
lator source and an IF stage or two at the feed antenna, coming down to the baseband demodulator 
through lower-cost 50-ohm cable at the high-IF (500-1,000 MHz) region. In this version, essentially 
patterned after English experimenter Steve Birkill, a Mullard ELC1043/05 (European) TV tuner is 
slightly modified as combination oscillator and mixer to translate high IF range down to 35-MHz 
region low IF. Birkill processes his 35-MHz )F to video through a Signetics 561 phase- locked! oop 
demodulator; a system that offers advantages for weak input level signals. Full block diagram is not 
shown at this time. 
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FIG. 4- VARIOUS METHODS OF DISPLAYING BASEBAND (I.e. demodulated) video and audio. Typi- 
cal receiver produces 1VP-P video and some usable level of audio (often at 600-ohms balanced 
although that is design decision of builder). Baseband signals will directly drive TV channel RF 
modulator, a high-quality video monitor (with audio display system built-in or separate), a consumer 
VTR (for recording or as loop-thru to use RF modulator), or low-cost (private) microwave system. 



scratch) satellite TV receiver builders 
are using this approach because it elimi- 
nates all work at microwave frequencies 
in deriving the high local oscillator 
signal. 

The Birkill Receiver approach, modi- 
fied slightly, is shown in Fig. 3. As you 
can see, the LNA, the high-frequency 
local oscillator and mixer, plus a bulk 
gain stage operating in the 5 00- to- 1 , 000- 
MHz region is mounted outside at the 
antenna. This simply means that what 
you feed "downstairs" to the remainder 
of the receiver, through coaxial cable, 
is (relatively speaking) low-frequency 
signals; in the 500-to- 1,000 MHz region 
in this case. If the run is 100 feet or less, 
you can get by at these frequencies 
with RG-8 type coaxial cables whereas 
a similar run at 4 GHz requires %-inch 
air-dielectric cable and special fittings. 

Once indoors, the Birkill Receiver 
approach treats the signals contained in 
the 500-u> 1,000 MHz IF bandwidth as 
a "group" and tunes them separately 
with a slightly modified (English, Mul- 
lard) UHF television tuner. The TVRO 
signals are 36 MHz wide {and of course 
still FM) and we need to convert them 
again (in frequency) down to a low 
enough IF where they can be detected. 
Experimenter Steve Birkill has found 
that an English Mullard type ELC 1043/ 
05 UHF TV tuner makes a dandy tun- 
able second conversion system with 
only minor modifications. Unlike U.S. 
(of Canadian or Japanese, etc) UHF 
tuners designed for the American NTSC 
signals, the English (Mullard) tuner is 
capable of passing the full 36 MHz wide 
TVRO signal with only very minor 
modification. All American tuners 
checked have a 3 dB passband of not 
more than 10 to II MHz which simply 
means that they are not wide enough 
(even if modified) to handle the extra 
modulation/carrier width of the TVRO 
signal. Another advantage of the (Euro- 
pean) UHF tuner, in this application, is 
that it has 20dB of RF (500- 1.000 MHz) 
gain and a quite respectable noise figure 
of under 5 dB. American market UHF 
tuners lack RF amplifier stages and 
consequently their front end noise figures 
are in the 12 dB and up region. 

Birkill takes his low IF out at 35 MHz 
which allows him to use a Signetics 561 
phase-locked-loop as a demodulator. 
Many of the commercial receivers also 
use phase-locked-loop demodulators, 
but Birkill "s approach is unique since it 
allows the system user to change the ef- 
fective bandwidth of the total system 
by varying the way the 561 is driven. 
This allows you to capture (that is, see) 
signals that are far weaker than would 
register on a standard 30- to 36- MHz 
wide IF satellite receiver: although ad- 
mittedly the quality does suffer in the 
process. However, in his case, Steve 
Birkill has been able to produce very 
voiu'iniwd on page 65 
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REALISTIC AUDIO PRODUCTS ARE SOLD 

exclusively by the thousands of Radio Shack 
stores located throughout the United States 
and through l heir mail-order catalogs. The 
company has its own engineering staff, localed 
in Fort Worth, Texas, to design the products 
which are then manufactured for them over- 
seas. Their most sophisticated stereo receiver 
to date is the model STA-2200 shown in Fig. 
I. 

The gold- colored front panel has no conven- 
tional dial scale or pointer. Instead, a large, 
highly visible digital display indicates the fre- 
quencies selected. The display reads-out in 
200-kHz increments for FM and in 10-kHz 
increments for AM and is associated with a 
true frequency-synthesis tuning scheme. The 
display also serves as a real-time digital clock, 
indicating the time of day (including "AM" or 
"PM" notations) when non-radio program 
sources are being heard, or even in the AM and 
FM mode when a CLOCK pushbutton located 
behind a cleverly arranged sliding door panel is 
depressed. Program functions, such as phono 
and auxiliary, are also designated by alphabetic 
notations in the display area, as in reception of 
stereo FM signals. 

Sliding up the aforementioned panel (lo- 
cated at the left of the display) reveals addi- 
tional buttons for setting the hour and the min- 
ute of the digital clock display, for dimming 
the intensity of the display, for turning offoui- 
put-power and signal-strength LED displays 
and for activating [he "station-memory" fea- 
ture. When the memory-Set button is pushed, 
you have five seconds in which to enter the 
tuned-to frequency of six AM or six FM sta- 
tions (a total of twelve) by depressing one of 
six buttons located beneath the digital readout 
area. Just to the left of the sliding panel are 
tape monitor and dubbing lever switches for 
operation of two connected tape decks for dub- 



bing from one to the other. 

The upper right of the panel is equipped 
with several tuning option buttons. Pressing 
the auto-tuning up or down buttons makes the 
tuner scan in the desired direction until the 
next usable signal is reached. A second pair of 
buttons (equipped with arrows, like the first 
pair) can be used for manual tuning. (The tun- 
er continues to move up or down in frequency 
so long as the button is held down.) Just below 
those, a scan button, when depressed, makes 
the tuner scan to each of the memorized sta- 
tion frequencies in sequence, slopping for five 
seconds at each station for auditioning. If you 
want to stop the scan sequence, press the HOLD 
button during the 5-second interval. A power 
on/off button is also localed at this end of the 
panel. 

The center of the lower section of the front 
panel contains two banks of LED's (10 LED's 
per bank), which serve as power-output me- 
ters. These LED's arc calibrated in watts, 
referred to 8-ohm loads. Calibration is either 
100 watts or 10 watts per channel maximum, 
depending upon the setting of a pushbutton. 
Additional pushbuttons in that cluster include 
a mute button for FM, A and B speaker select- 
or buttons, a tone control defeat button, 
mono/stereo switch, an MPX high-blend filter 
switch, and a loudness switch. 

Concentric volume and balance controls arc 
located at the lower right corner of the panel, 
as is the usual headphone connection jack. To 
the left of the power LED display are bass and 
treble tone controls, and between them are a 
pair of pushbutton switches that determine the 
frequency at which the tone controls begin to 
boost or cut ( 1 50 Hz or 300 Hz for the bass, 3 
kHz or 6 kHz for the treble). A program 
selector switch is located at the extreme left of 
the panel and, in addition to its expected 
settings (phono, AM, FM and aux), also has a 



MANUFACTURER'S PUBLISHED SPECIFICATIONS: 

FM TUNER SECTION: 

Usable Sensitivity: mono, 1.8 mV (10.3 dBf). Signal-to-Noise Ratio: mono. 68 dB. 

Image Rejection: 75 dB. Capture Ratio: 1.5 dB. IF Rejection: 95 dB. AM Suppression: 

55 dB. Harmonic Distortion: mono, 0.2%; stereo, 0.3%. Stereo Separation, 1 kHz: 46 

dB. 

AM TUNER SECTION: 

Sensitivity: 10 nV. Distortion: 1.0%. Image Rejection: 45 dB. IF Rejection: 47 dB. AM 

Fidelity: 40 Hz to 3,000 Hz, ±6 dB. 

AMPLIFIER SECTION: 

Power Output: 60 watts per channel Into 8 ohms, 20 Hz to 20 kHz. Rated Harmonic 
Distortion: 0.02%. Input Sensitivity, for full output: phono, 2.2 mV: high level, 160 mV. 
Phono Overload: 200 mV. Signal-to-Noise Ratio: phono, 65 dB; high level, 75 dB. 
Bass Control Range: ± 10 dB at 50 Hz or 100 Hz. Treble Control Range: ± 10 dB at 10 
kHz or 20 KHz. 
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setting for Dolby FM. The receiver is equipped 
with a complete Dolby FM decoder circuit. 

The rear panel of the STA-2200 is shown in 
Fig. 2. A line fuseholder and switched and 
unswitched AC receptacles are at the left. 
Nearby are spring-loaded color-coded speaker 
terminals for the two pairs of speakers. There 
are also RCA-type phono jacks for use when 
your speakers are equipped with permanent 
cables terminating in matching phono plugs. 
Preamp-out/main-amp-in jacks are intercon- 
nected by a pair of removeable wire jumpers. 

Two sets of tapc-out/lape-in jacks are aug- 
mented by European type DIN multi-contact 
connectors. Other inputs (auxiliary and mag- 
netic phono) are at the lower right of the panel, 
far removed from any AC hum fields, and a 




chassis ground terminal is located near the 
phono input jacks. Antenna screw terminals 
for AM, 75-ohm and 300-ohm FM antenna 
connections are provided along with a pivota- 
ble AM loopstick ferrite bar antenna. 

Construction and circuit highlights 

An internal view of the STA-2200 chassis is 
shown in Fig. 3. The FM front-end uses a dual- 
gate MOS FET and is tuned by variable- 
capacitance diodes, controlled by a microproc- 
essor. The FM 1 F section uses 3 IC's and three 
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linear-phase ceramic filters. Quadrature detec- 
tion is used to recover the FM composite audio 
signal which is then fed to a phase-locked-loop 
stereo decoder. The digital tuning is controlled 
by a phase-lock-loop CMOS IC. MOS FET's 
are also used in the power amplifier section. 
Automatic protection circuitry protects 
against voltage surges, overloads, speaker 
shorts, and thermal overheating. 

FM performance measurements 

Table I summarizes performance measure- 
ments made for the FM section of the receiver. 
Frequency response in mono and stereo FM 
was extrememely flat, with very little evidence 








of the roll-off often encountered at around 15 
kHz (the upper limit of FM transmission) in 
many tuners and receivers. Signal- to- noise and 
distortion in mono and stereo FM were not as 
good as arc usually encountered with conven- 
tionally-tuned FM tuner sections, however. 
Figure 4 illustrates the frequency response of 
the FM section, as well as the stereo FM sepa- 
ration characteristics of the multiplex decoder 
without the use of the blend filter (lower trace) 
and with the MPX blend filter activated (cen- 
ter trace). Figure S is a composite spectrum- 
analyzer sweep photo used to illustrate the 
nature of the cross-talk fed into the unmodu- 
lated channel from the modulated one when a 



RADIO-ELECTRONICS PRODUCT TEST REPORT 




TABLE 1 






Manufacturer: Realistic (Radio Shack) 


Model: STA-2200 


FM PERFORMANCE MEASUREMENTS 




SENSITIVITY, NOISE AND 


R-E 


R-E 


FREEDOM FROM INTERFERENCE 


Measurement 


Evaluation 


ilif sensitivity, mono: (jjVJ (dBI) 


1.8(10.3) 


Very good 


Sensitivity, stereo (hV) fdBtJ 


7,0(33.1) 


Good 


SO dB quieting signal, mono (jiV) 


3.0(14.7) 


Very good 


50 dB quieting signal, stereo (yV) 


17.0(38.6) 


Fair 


Maximum S/N ratio, mono (d8) 


68 


Fair 


Maximum S/N Ratio, stereo (dB) 


65.5 


Good 


Capture ratio (dB) 


1.5 


Very good 


AM suppression (dB) 


56 


Good 


Image rejection (dB) 


75 dB 


Good 


l-F rejection (dB) 


97 dB 


Good 


Spurious rejection (dBI 


83 dB 


Good 


Alternate channel selectivity (dB) 


75 d8 


Very good 


FIDELITY AND DISTORTION MEASUREMENTS 






Frequency response. 50Hz to 15 kHz | ±dB) 


0.5 


Excellent 


Harmonic distortion, 1 kHz, mono (%) 


0.12 


Very good 


Harmonic distortion, 1 kHz, stereo (%| 


0.15 


Very good 


Harmonic distortion, 100 Hz. mono <%) 


0.14 


Excellent 


Harmonic distortion, 100 Hz, stereo (%) 


0.26 


Good 


Harmonic distortion, 6 kHz, mono (%) 


0.11 


Excellent 


Harmonic distortion, 6 kHz, stereo (%) 


0.23 


Very good 


Distortion at 50 dB quieting, mono (%) 


0.37 


Excel lent 


Distortion at 50 dB quieting, stereo (%) 


0.30 


Very good 


STEREO PERFORMANCE MEASUREMENTS 






Stereo threshold (jiV) 


7.0(22.1) 


Very good 


Separation. 1 kHz (dBI 


51.0 


Superb 


Separation. 100 Hz (dB) 


46,0 


Excellent 


Separation, 10 kHz (dB) 


36.0 


Very good 


MISCELLANEOUS MEASUREMENTS 






Muling threshold |jj V) 


7,0(22.1) 


Good 


Dial calibration accuracy (±kHz at MHz) 


Perfecl 


Superb 


EVALUATION OF CONTROLS, DESIGN, CONSTRUCTION 






Control layoul 




Excellent 


Ease ol tuning 




Superb 


Accuracy of meters or other tuning aids 




Superb 


Usefulness ol other controls 




Very good 


Construction and Internal layout 




Very good 


Ease of servicing 




Good 


Evaluation of extra features, if any 




Excellent 


OVERALL FM PERFORMANCE RATING 




Very good 



5-kHz signal is used to modulate one channel. 
The desired 5-kHz output from the modulated 
channel is the tall peak at the left of the dis- 
play. (The display is linear from Hz to 50 
kHz with 5 kHz per horizontal division.) Con- 
tained within this peak is the second peak, at 
lower amplitude, which represents the 5-kHz 
component observed at the output of the 
unmodulated channel, while to the right of this 
are distortion components as well as the 
expected 19- and 38-kHz subcarrier compo- 
nents. 

The action of the Dolby FM decoder circuit- 
ry is best illustrated by Fig. 6. Each sweep 
(logarithmic, from 20 Hz to 20 kHz) was 
made at a different level of modulation and, as 
expected, the upper sweep is vitually flat while 
correspondingly lower level sweeps show the 
Dolby high-frequency attenuation required to 
restore flat response at those lower levels to 
signals that had been conversely boosted dur- 
ing transmission. The FM generator was set 
for 25 microsecond pre-emphasis in making 
these plots. 

Frequency response in AM was remarkably 
good compared with the AM sections of many 
stereo receivers that we have tested in the past. 
As can be seen from the response plot of Fig. 7, 
the — 6-dB points occurred at approximately 
30 Hz and 4 kHz which, though hardly "hi fi" 
compares very favorably with the usual 2.5- to 
3-kHz roll-off normally found on AM tuners 






built into high-fidelity receivers. 

Amplifier and preamplifier section 
measurements 

Table 2 is a summary of measurements 
made for the power amplifier and preamplifier 
sections of the STA-2200 Receiver. The unit 
seems quite conservatively rated in terms of 
power output, as well as rated distortion, deliv- 
ering a clean 72 watts per channel at mid- 
frequencies and just under 70 watts per chan- 
nel at the 20 Hz and 20 kHz frequency 
extremes for its rated harmonic distortion of 
0.02%. Since no ratings were provided for 4- 
ohm loads, we did not measure maximum out- 
put for this load condition. We did, however, 
operate Ihe amplifier for long periods into 4- 
ohm speaker systems without encountering 
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any thermal or shut-down problems. 

While our signal- to-noise measurements for 
both phono and high-level inputs are made in 
accordance with the new IHF Amplifier Mea- 
surement Standards (and cannot therefore be 
compared with Radio Shack's published speci- 
fications), the 77-dB S/N measurement in 





phono and the 81-dB measurement for the 
high-level inputs (both A-wtightcd and re- 
ferred to I -watt output) compare very favor- 
ably with measurements obtained for other 
receivers in this, or even higher-priced catego- 
ries. Phono overload capability exceeded Radio 
Shack's claimed figure of 200 mV by a wide 
margin and there is absolutely no danger of 
overdriving the first stages of the phono equal- 
izer section of the receiver. 

Range of the variable-turnover bass and tre- 
ble controls is illustrated in the spectrum ana- 
lyzer sweep photo of Fig. 8. Sensitivity of the 
analyzer was 10 dB of amplitude between hori- 
zontal lines and sweep is logarithmic from 20 
Hz to 20 kHz. 

Summary 

Our overall product analysis of the Realistic 
STA-2200 will be found in Table 3. On the 
whole, the receiver embodies a great many 
innovative design features, most of them con- 
cerned with ease of use and convenience of 
accurate tuning. In our bench and listening 
tests, the receiver ran very cool under all listen- 
ing conditions, including extended periods 
when it was operated near its clipping point. 

The purist audiophile may not think much 
of the Taney tuning schemes, the digital and 
LED displays and the time clock, but we sus- 
pect that the music enthusiast who wants ease 
of use and welcomes a "conversation piece" 
such as the built-in digital clock will find the 
STA-2200 appealing. The less -than -spectacu- 
lar signal- to- noise performance of the FM sec- 
tion, will probably not prove to be a limiting 
factor in FM listening. Few stations we know 
of actually transmit a signal-to-noise or dy- 
namic range ratio much above 60 dB. For all of 
these reasons, and because of its clever design 
and pleasing layout, we have assigned a VERY 
GOOD R.E.A.L. rating to the Realistic STA- 
2200. R-E 




RADIO ELECTRONICS PRODUCT TEST REPORT 
TABLE 2 

Manufacturer: Realistic (Radio Shack) 

AMPLIFIER PERFORMANCE MEASUREMENTS 



POWER OUTPUT CAPABILITY 
RMS power /channel, S-ohms. 1 kHz (watts) 
RMS power/channel, S-ohms. 20 Hz (watts) 
RMS power/channel, S-ohms, 20 kHz (waits) 
RMS power/channel. 4-ohms, 1 kHz (watts) 
RMS power/channel, A -ohms, 20 Hz (watts) 
RMS power /channel, 4-ohms. 20 kHz (watts) 
Frequency limits for rated output (HzQkHz) 
Dynamic headroom (dB) 

DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 KHz(%) 
Intermodulatlon distortion, rated output (%) 
Harmonic distortion at 1-watt output. 1kHz (%) 
Intermodulatlon distortion at 1-watt output (%) 
DAMPING FACTOR AT B OHMS, SO Hz 

Phono preamplifier measurements 
Frequency response (RIAA ± dB) 
Maximum Input before overload (mV) 
Hum/noise, A-werghted. referenced to 1-watt or 0.5-volt 
output, for 5 mV Input (dB) 

High level input measurements 

Frequency response (Hz-kHz, 3: dB) 

Hum/noise, A-weighted, referenced to 1-walt or 0.5-volt 

output, 0.5-voll Input (dB) 
Residual noise, A-welghted minimum volume, referenced 

to 1-watt output (dB) 

TONAL COMPENSATION MEASUREMENTS 

Action of bass and treble controls 
Action ol secondary tone controls 
Action of high and low cut filters 

COMPONENT MATCHING MEASUREMENTS 

Input sensitivity, phono 1/phono 2. referenced to 1-watt or 

0.6- volt output (mV) 
Input sensitivity, high level referenced to 1-watt or 0.5-volt 

(mV) 
Output level, tape outputs, al rated output (mV) 
Output level, headphone jack, at rated output (mV or mW) 

EVALUATION OF CONTROLS, 

CONSTRUCTION AND DESIGN 

Adequacy ot program source and monitor switching 

Adequacy Ot Input facilities 

Front panel layout 

Action of controls and switches 

Design and construction 

Ease ot servicing 

OVERALL AMPLIFIER PERFORMANCE 




R-E 


R-E 


Measurement 


Evaluation 


72.0 


Excellent 


690 


Very good 


69.0 


Very good 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


10-30 


Excellent 


1.2 


Non-rated 


0.014 


Very good 


0.035 


Very good 


0.017 


vary good 


0.018 


Good 


67 


Very good 


0.5 


Good 


235 


Excellent 


77 


Very good 


12-30, 1.0 


Very good 


81 


Excellent 


82 


Very good 


See Fig. 9 


Excellent 


N/A 


N/A 


N/A 


N/A 



0,3/ 

18 

160 

307mV/8 ohms 




TABLE 3 
OVERALL PRODUCT ANALYSIS 



Retail price 
Price category 
Price/performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 



£599.95 
Medium 
Very good 
Excellent 
Very good 
Excellent 



Excellent 
Very good 
Excellent 
Superb 
Excellent 
Good 

Very good 



Comments: 







Last year. Radio Shack's most expensive model sold for the same price as the STA- 
2200. $599,95. It was a 120-watt-per-channel model, with conventional tuning. This 
year, their top model has given up power In favor of a very sophisticated FM and AM 
tuning system, known as frequency synthesis. This tuning method guarantees center- 
ol-channel tuning that is fully as accurate as the tuning of the broadcast station. 

The digital display, the 12-statfon memory (6 for FM, 6 for AM), the use of the display 
as a time clock plus Its alphabetic designations of program source, stereo FM signal 
reception, and the like all add to the cost of the unit, so that. In effect. Radio Shack has 
traded power lor convenience features and ease ot tuning. The STA-2200 is a joy to 
use. The LED power "meters," and LEO signal -strength indicators, are far more 
accurate and easier to Interpret than are mechanical tuning and power output 
meters. 

Some small sacrifices result from the frequency synthesis approach. The maximum 
signal-to-noise ratio in mono FM Is less than 70 dB. Varactor tuning simply does not 
yield the same signal -to-noise performance as variable capacitor tuning. The Realistic 
STA-2200 delivers clean, natural sound In phono and tape reproduction. Tone con- 
trols are well designed and the variable turnover feature is a welcome one. A sub-sonic 
filter would have been a welcome addition, however. A word of commendation is In 
order for the excellent AM section which had surprisingly good frequency response. 
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BETTER 

Pick" up Arm 

PERFORMANCE 



LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 



The design of the phonograph pickup arm plays an 
important part in the overall performance of a high-fidelity- 
system. Len gives details on the Thorens approach to 
pickup arm design. 



a recent trip to Switzerland includ- and record warp. Arm resonance is the sentative sampling of records. The results 
ed a visit to the well-known Thorens vibration of the arm/cartridge assembly of their work arc shown in Fig. 2. From 
Company, a few miles outside of Zurich. that results while the stylus tracks the this graph we see that the velocity of 
There, several audio experts and I, were record. Record warp can affect arm record warp is greatest between 0.5 Hz 
treated to a seminar that explored many tracking by altering instantaneous stylus and 7 Hz. To minimize pickup arm mis- 
of the myths associated with turntable pressure, as shown in Fig. 1. As the stylus [racking caused by record warp, the arm- 
design and performance. Admittedly, any rides up the record warp, the inertia of resonance frequency should be between 
manufacturer is going to make a strong the arm mass causes the downward stylus 10 Hz and 12 Hz, or above the frequen- 
point for his own design approaches to a force to increase. Conversely, when the cies that cause maximum record warp 
product, but much of what we learned pickup rides down the warp, the inertia of velocities. However, arm resonance must 
was backed up by solid theory. In any the pickup arm mass causes the down- be below the 20-Hz lower limit of audio 
record playing system, we deal with two i modulation on the record. 

1 pry 1 iin rfJQP'p 

major elements: the turntable with its IpLLfS The chief factors that influence the res- 
drive svstem. and the pickup arm and car- * onant frequency of an arm/cartridge 






, „ . r i ■ t 


involved in insuring optimum pickup upward FORCE arm, and the compliance of the cantilever 
arm/cartridge interface. In a future arti- frdmwarp arm f f ne pi e k U p cartridge. The way 
cle we will discuss design approaches for PIG. i— record warp affects stylus pres- these factors affect arm resonant frequen- 
ce turntable and its drive system, sure-increasing it as stylus rides up and js j|l ustrateu j„ pjg, 3. The curves 

. ....;.'-..■.■« decreasing it as stylus rides down the warp. 

In recent years we have seen significant 10 Or— 


















improvements in both turntable designs ward stylus force to decrease. This 
































{to reduce rumble, improve speed preci- varying stylus force, especially when the 5.D 
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sion and to minimize speed variations stylus rides down the warp, often results _ 
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known as wow-and-flutter) and cartridge in mistrackingand increased distortion as £ . 
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designs (to improve frequency response, the stylus loses intimate contact with the g 
lower tracking distortion and reduce record groove. Reducing the effective JT ] D 
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mass). While design improvements of pickup arm mass would lower the inertia! 
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turntable and cartridges can be consid- forces affecting stylus force as warped -1 05 
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cred independently of each other, design records are tracked and would, therefore; > 
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improvements in pickup arms cannot be improve tracking and provide for lower 

analyzed without considering the total distortion when playing warped records. °- 2 

playback system. Messrs. Happ and Karlov, in a paper q | 
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show how arm resonant frequency 
changes with respect to the effective mass 
of the pickup arm and with the compli- 
ance of the cartridge used. Note that the 
resonant frequency varies inversely with 
effective mass and with compliance. In- 
creasing either of these two parameters 
decreases the resonant frequency of the 
arm. 

For example, if we have an arm with an 
effective mass of 15 grams and add a 
lightweight cartridge that weighs only 3 
grams it has a compliance of 30 x 1CT 6 
cm/dyne. As shown in Fig. 4, the effec- 
tive mass of this arm/cartridge combina- 
tion would be 1 8 grams ( 1 5 grams for the 
arm plus 3 grams; the weight of the car- 
tridge). The resonant frequency of this 
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|F r ) RESONANT FREQUENCY (Hz) 
C- CARTRIDGE COMPLIANCE (CM/DYNE) 
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FIG. 3— RESONANT FREQUENCY of arm and 
cartridge are affected by three factors. 

arm/cartridge combination would be 7.5 
Hz. This frequency borders on the range 
of greatest velocity caused by record warp 
{as previously shown in Fig. 2). 

Three grams is a rather light weight for 
a cartridge, so suppose we increase its 
weight to 7 grams. Total effective mass of 
the combination would now be 22 grams 
(see Fig. 5), and the new resonant fre- 
quency of the arm/cartridge combination 
would be 6.3 Hz, or very close to the 
maximum velocity of record warps. 

Most popular phono pickup cartridges 
do weigh between 3 and 7 grams and ide- 
ally, if we arc dealing with cartridges 
whose compliance ranges between 15 and 
30 x 10" 6 cm/dyne (also typical) the 
effective mass of a pickup arm that would 
keep resonant frequencies in the range 
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FIG. 4— RESONANT FREQUENCY varies with 
arm mat a and cartridge compliance. 
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(F r l RESONANT FREQUENCY (Hi) 

C 4 =30x10 B CM/DYNE 

FIG. 5— HOW INCREASING CARTRIDGE weight 
affects arm mams and frequency. 

from 7.6 Hz to 12 Hz is between 6 and 10 
grams (not including the weight of the 
cartridge). 

To keep the effective mass of a pickup 
arm within this specified range, only cer- 
tain factors in the arm design may be 
altered, while others must remain con- 
stant. The various dimensions and masses 
involved are illustrated in Fig. 6. For 
example, the length of the pickup arm 
tube from stylus tip to pivot center (LI) 
is fixed by the record diameter and the 
overall dimensions of the turntable sys- 
tem. The mass of the pickup cartridge, 
one of the factors determining the value 
of Ml in Fig. 6, is determined by the 
cartridge manufacturer and, as we have 
stated, generally ranges from 3 to 7 
grams. The remaining factors that lend 
themselves to redesign arc the mass of the 
headshell assembly (part of Ml), the 



M 3 f «4 

PIVOT POINT 

M EFF " M l M* + M ! L 2* + M 3 (l 1 il)l + "MM 2 ** 

Li ■ STYLUSTIPTO PIVOT CENTER OISTANCE 
L, = PIVOT CENTER TO COUNTERWEIGHT-MASS 

CENTER DISTANCE 
M, = MASS OF HEAOSHELL PLUS CARTRIDGE 
M 2 = MASS OF COUNTERWEIGHT ASSEMBLY 
M 3 = MASS OF PICKUP ARM TUBE 
M 4 = MASS OF COUNTERWEIGHT TUBE 

FIG. 6— THE SIX FACTORS involved in the 
design of a pickup arm. 

mass of the pickup arm tube (M3), the 
mass of the counterweight tube (M4) and 
its length (L2), and the mass of the 
counterweight itself, (M2). 

The degree to which the mass of the 
counterweight may be altered and, to 
some extent, the degree to which the 
length of the counterweight tube may be 
altered, is limited by the weight range of 
popular pickup cartridges. The counter- 
weight, after all, serves the primary func- 
tion of balancing out the weight of the 
cartridge, shell and forward part of the 
pickup arm. The only elements of the 
structure, then, that may be dealt with in 
attempting to lower effective mass are 
that portion of Ml represented by the 
headshell and the mass of the pickup arm 
itself (M3). 



For example, the headshell mass can be 
reduced by using a light material and 
eliminating the screw collar that normally 
secures the headshell to the pickup arm 
tube. That approach, however, makes it 
difficult to interchange pickup car- 
tridges. 

An alternate solution (and one that 
Thorens eventually adopted) is to move 
the screw collar closer to the pivot point 
of the arm. By doing so, the mass is 
moved closer to the pivot point. In effect, 
because the formula for effective mass 
includes the term M3 (Ll/2) 2 , and since 
LI is now shorter, there is a significant 
decrease in overall effective mass. Since 
the mass of the pickup arm has been 
decreased, the mass of the balancing 
counterweight can also be decreased, fur- 
ther reducing the effective pickup arm 
mass (see Fig. 7). 

The pickup cartridge must, of course, 
be rigidly connected to the pivot assem- 
bly. The material of the arm must be rigid 
but also light in weight. According to 

^.SCREW COLLAR^ 



M 3 



T 

PIVOT 



FIG. 7— EFFECTIVE MASS of pickup arm is 
lowered in new Thorens design by moving the 
screw collar closer to the pivot point. 

Thorens (and more and more turntublc 
manufacturers seem to be coming to the 
same conclusion of late), a straight pick- 
up-arm tube design provides maximum 
stiffness and also lowest mass. Further- 
more, in a straight tube design the rota- 
tional force caused by mass displacement 
about the vertical pivot points need not be 
compensated for with additional counter- 
weight lateral balancers, as is done with 
some S-shaped pickup arms. 

Thorens' new pickup arms ("Isotrack" 
arms), have been designed with all of the 
foregoing in mind. A thin-wall, straight 
anodized aluminum tube is used and the 
screw collar is located close to the pivot 
point. Instead of removing the head-shell 
to interchange cartridges, the user pur- 
chases as many forward tube portions as 
he or she wishes, mounting each cartridge 
in a separate unitized forward tube struc- 
ture. 

The arm's effective mass turns out to 
be approximately 7.5 grams (exclusive of 
the cartridge used). Figure 8 compares 
the range of arm resonance that might be 
expected from a typical arm with an 
effective mass of 1 5 grams when used 
with cartridges weighing between 3 and 7 
grams and having compliances of between 
15 and 30 x 10~ s cm/dynes with the reso- 
nance range that will result if those same 
cartridges are used in the Thorens Iso- 
track arm. For the typical higher-mass 
arm, resonant frequencies range from 6.3 
Hz to 9.5 Hz. after adding in the weight 
of the cartridge to the effective arm mass. 
For the Isotrack arm, resonance falls 



between 7.6 Hz and 12 Hz, thanks to its 
lower effective mass. 

In addition to its lower mass, the Thor- 
ens Isotrack arm has a low 25- milligram 
(maximum) pivot friction in both the ver- 
tical and horizontal planes, Anti-skaiing 
is applied through a magnet arrangement 
that has the advantage over the familiar 
spring or weight arrangement that tends 
to introduce additional and variable fric- 
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5 6 7 8 3 10 11 12 13 14 15 16 17 13 

[F r | RESONANT FREQUENCY (Hi) 

C, = 1Sx 7Q" 6 CM/DYNE 
C 2 = 20 X10-6 CM/DYNE 
C 3 = 25x10- 6 CM/DYNE 
C> = 30ic10- 6 CM/DYNE 

FIG. 8— A COMPARISON OF RESONANCES of 
two pickup arms of different weights. 

tion components as the arm traverses the 
record. 

According to Thorens, there is one 
additional advantage to be gained 
through the use of a low-mass arm. That 
is, lower susceptibility to vibration and 
shock from outside sources. 

There is one other important consider- 
ation that should be discussed in any anal- 
ysis of pickup arm design. That is the 
configuration of the bearing assembly 
and the length of the arm itself. Because 
so many of the records we play are 
warped, the bearing pivot point should 
ideally lie in the same plane as the playing 
surface. With such positioning, the longi- 
tudinal displacements caused by record 
warp are kept to a minimum, and the 
resulting wow-and-flutter components 
are lower. We are not discussing the 
wow-and-flutter that is inherent in the 
turntable drive system itself (that will be 
discussed next month). Rather, we are 
discussing that wow-and-flutter compo- 
nent that is generated entirely by vertical 
motion of the cartridge stylus as it is 
lifted and lowered by a warped record. 
Figure 9 illustrates this effect as it occurs 
with a pickup arm of normal length. The 
closer the pivot point is to the level of the 
record surface, the lower the wow and 
flutter produced by warped records. Ex- 
tremely high levels of wow-and-flutter 
occur with short-arm designs that have a 
relatively high bearing-pivot point. Some 
of the so-called tangentially tracking 
arms that are available today have short 
arms, simply because tracking-angle er- 
ror (the main reason for attempting a tan- 
gential-tracking arm in the first place) is 
eliminated in such designs. (The arm and 
cartridge cantilever assembly are always 
tangent to the groove being played). 
After investigating this approach, Thor- 
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FIG. 9— WOW AND FLUTTER caused by record 
warp depends on height of pivot above record. 
Bottom design shows lower pivot. 
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FIG. 10— RECORD-INDUCED WOW-AND-FLUT- 
TER can be reduced in designs that have the 
arm pivot moved closer to the cartridge head. 

ens concluded that while tangential arms 
are certainly feasible, the additional drive 
requirements for such arms make them 
too complicated to be practical. 

In any case, referring once more to the 
wow-and-flutter problem inherent in 
short-arm designs (including the tangen- 
tially tracking ones currently available), 
consider the short, 4-cm arm constructed 
as shown in Fig. 10. The wow-and-flutter 
added by a warped record to that inherent 
in the turntable drive system itself works 
out to be: 

TOTAL WARP ADDED WOW- 
EXCURSION ANO-FLUTTER 

1 mm 0.12% 

2 mm 0,24% 

3 mm 0.36% 

If we assume that a high-quality turn- 
table exhibits its own basic wow and flut- 
ter component of around 0.05%, then 
with a 1 millimeter record warp the total 
wow-and-flutter will rise to 0.17%. A 
quick survey of your own records will 
show that you have very few that have less 
than I millimeter of warpage! 

It is clear that the design of a complete 
turntable system involves many diverse 
factors, not the least of which is the fact 
that most phonogrpah records are Iess- 
than- perfect. To design a record playing 
system on the premise that records that 
will be played on it are perfectly flat, have 
completely concentric holes, and will be 
played in an environment that is totally 
free of outside vibration or noise is to 
ignore the real-world situation. In the 
next installment, we will talk about rum- 
ble, wow-and-flutter, mounting suspen- 
sions, and other factors relating to the 
turntable platter itself and its drive sys- 
tem. We will also try to show why one 
manufacturer's turntable, that has a —70 
dB rumble figure, may, in fact, produce 
more rumble than another turntable that 
has a — 50 dB rumble figure. R-E 
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high quality reception from the Russian 
stationary series of satellite transpond- 
ers although he is working with signals 
7-9 dB weaker than we have available 
here from North American domestic 
satellites, and he has acceptable (if not 
high quality) pictures from the much 
weaker Intelsat satellites (they run from 
12 to 15 dB weaker than our domestic 
satellites). The balance of his receiver 
approach is pretty standard since once 
you have baseband video and audio 
there is only about one way to process 
it for conversion back to RF as an AM 
format signal. 

To some people, being at baseband 
with the signal may seem like ending up 
at the wrong place. To view baseband 
directly, you feed the video and audio 
signals into a video "monitor" and a 
speaker. Not everyone has a video 
monitor of course and some means of 
getting the baseband signal back to a 
standard NTSC television channel 
(with the video portion amplitude 
modulated) is required. 

A word about viewing the signal(s) at 
pure baseband; i.e. into and through a 
video monitor. This is the ultimate 
(high class) viewing technique since the 
baseband signals are of very high quali- 
ty (48- to 54-dR signal to noise) and puri- 
ty. However, this generally limits you 
to viewing the signals on a single moni- 
tor since video monitors tend to be ex- 
pensive. 

In Fig. 4 we have several methods 
suggested to get the baseband back to 
an RF channel. Clearly the baseband 
video and audio must be used to modu- 
late a TV channel modulator device. 
Numerous circuits for these devices 
have appeared in Radio-Electronics 
through the years. One of the easiest 
ways to modulate back to RF is to use a 
LM18S9 IC which is a complete (TV 
channel 3 or 4) RF carrier generator/ 
modulator intended for TV games and 
home VTR's. If you already have a 
home VTR, you can simply loop the 
baseband video and audio to the home 
VTR's "camera" and "audio" inputs. 
This turns the VTR into a modulator for 
you and you can then watch the satel- 
lite TV signals on multiple TV receivers, 
connected to the VTR modulator through 
75-ohm coaxial cable (as in a miniature 
TV distribution system). R-E 
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SOUND-ACTIVATED LAMP DIMMER 

MY NEW IDEA CONCERNS THE USE OF Mo- 
torola's MOC301 1 opto-isolated triac 
driver. The triac driver consists of a LED 
and an optically coupled bilateral switch 
(better known as a DIAC). This device 
permits low-voltage control signals to 
control high-voltage, high-power loads. It 
essentially allows the user to create a sol- 
id-state relay for a fraction of the cost. 

I wanted to make a simple and inexpen- 
sive device capable of sound modulating 
the intensity of a light source using a 
microphone built into the case. The de- 
vice that I designed employs a conven- 
tional light dimmer circuit in addition to 
the sound activation circuit. The light 
dimmer may be used either indepen- 
dently of or in conjunction with the sound 
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circuit. When used separately, the audio 
sensitivity control is set to minimum 
and the light dimmer is used in the con- 
ventional manner. When the light dim- 
mer is activated by sound the 100K pot 
sets the minimum intensity that will 
remain in the absence of sound and return 
to after it has been triggered to full inten- 
sity by the sound section. This feature is 
made possible by the MOC301 1 . The sig- 
nal that controls the triac in the light 
dimmer is so low that it docs not harm the 
bilateral switch in the MOC301I. Fur- 
thermore, when the bilateral switch in the 
MOC301 1 triac driver is triggered by the 
LED, it causes the triac to conduct fully 
and override the preset light dimmer 
setting. 

The construction of the control unit is 
simple and straightforward. If circuit as- 
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sembly is done using point-to-point wir- 
ing rather than a circuit board. Use 
extreme caution when wiring that portion 
of the circuit which is connected to the 
120-volt power line. Be sure that during 
the wiring of the triac driver 
(MOC301 1), no connection of any kind 
is made to pin 5. Set the microphone ele- 
ment into a hole drilled in the lop of the 
case and secure it with a silicon rubber 
compound. The audio gain and light dim- 
mer controls were placed near the micro- 
phone element to allow adequate separa- 
tion between the low-voltage section and 
the 120-vok power control section. A 
chassis-mounted power socket was used 
as a convenient way to make the device 
flexible in use. If a high-power load is 
anticipated, be sure that adequate heat 
sinking is provided for the triac. 



In addition to using this unit to pro- 
duce scary effects for Halloween and 
cause your Christmas tree lights to dance 
with the Christmas music, you can also 
use this device to produce unique DISCO 
lighting effects with just about any lamp 
in the house. Several units placed around 
the room create a wild effect and there is 
no required connection to a sound 
source. — David L. Holmes 



NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25 plus a Circuit Board 
Holder. Standard Base and Tray Base 
Mount from Panavise Products, Inc. 
(See photo below.) Selections will be 
made at the sole discretion of the edito- 
rial staff of Radio-Electronics. 




I agree to the above terms and grant 
Radio-Electronics Magazine the right 
to publish my idea, i declare that the 
attached idea is my own original materi- 
al and that its publication does not vio- 
late any other copyright. I also declare 
that this material had not been previ- 
ously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City State ZIP 

Mail your idea along with this coupon 
to: 

New Ideas 

Radio-Electronics 

200 Park Ave. South 

New York, NY 10003 
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BUY ONE oflhese 
great professional books and 

GET ONE FREE 

(values up to $60.00) 

when you join the 
COMPUTER 
PROFESSIONALS' 
BOOK CLUB 



Choose any one of these books at the special club discount, and 
select any other as your gilt Free of Charge when you enroll: 



AUTOMATIC DATA PROCESSING HANDBOOK 
Edited bv The Diebolti Group, Inc. 
16&075 Pub. Pr„ S38.95 Club Pr., (25.75 

P ROG Ft AM M I N G LAN GU AGES By AS. Tucker, Jr. 
65-1158 Pub. Pr., $22.00 Club Pr.. $16.50 

MINICOMPUTER SYSTEMS, 2nd Ed. By R H 
Eck house 
787/026 Pub. Pr, S21.35 Club Pr.. $16.50 

MICROCOMPUTERS/MICROPROCESSORS: 

Hardware. Software & Application* By J. L. 

Hilburn&R N. Julich 

77lf4S9 Pub, Pr., $22,50 Club Pr„ $16.50 

MICROPROCESSOR APPLICATIONS MANUAL 

By Motorola, Inc. 

435(273 Pub. Pr., $36.00 Club Pr.. $26.50 

THE 308QA BUGBOOK: MICROCOMPUTER IN- 
TERFACING AND PROGRAMMING By P. R 
Rony, O. G- Larsen St J. A. Titus 
7 B3 ■ 84 5 Pub.Pr..$9.S5 ClubPr.,$8.45 



MICROCOMPUTER-BASED DESIGN By J. Peat- 
man 
491 380 Pub. Pr„ $26.50 Club Pr., $18.96 

DATA BASE DESIGN By Q Wiederhold 

701-30X Pub. Pr.. $24.50 Club Pr.. $18.25 

PRINCIPLES OP INTERACTIVE COMPUTER 
GRAPHICS. 2nd Ed. By W. M. Newman Si R. E 
Sproull 
463387 Pub. Pr., $24.95 Club Pr., $19 95 

PROGRAMMING FOR MINICOMPUTERS By J C 

Ciuley 

785/49X Pub, Pr., $T7.5D Club Pr., $13.50 

DEAL-TIME PROGRAMMING WITH MICRO- 
COMPUTERS 8y Ft. C Turner 
786)372 Pub. Pr., $16.95 Club Pr., $13.95 

MEMORY DESIGN: Microcomputari and Main- 
frames By Electronics Magazrne 
191(549 Pub. Pr., $18.50 Club Pr., $15.50 



HOW TO DESIGN AND BUILD YOUR OWN CUS- 
TOM TV GAMES By D. L, Heiserman 
785585 Pub. Pr.. $14.95 Club Pr, $11.95 

HANDBOOK OF OPERATIONAL AMPLIFIER 
CIRCUIT DESIGN By D F. Stout, edited by M, 
Kaufman 
617I97X Pub. Pr . $29.95 Club Pr. $17.50 

ANALOG SYSTEMS FOR MICROPROCESSORS 
AND MINICOMPUTERS By P. H. Garrett 
786,496 Pub Pr, S13.95 Club Pr. $14.95 

ENCYCLOPEDIA OF COMPUTER SCIENCE 

Edited by A Ralston Si C. L. Meek 

76S01X Pub. Pfe, $80.00 Club Pr, $39.95 

MICROPROCESSOR AND MICROCOMPUTER 
SYSTEMS By G. V Rao 
7831659 Pub. Pr. $24 50 Club Pr., $19.50 

THE 2-80 MICROCOMPUTER HANDBOOK By W 

Barden, Jr. 

784-914 Pub. Pr. SB. 95 Club Pr, $7.60 



Why YOU should join now! 

• BEST BOOKS IN YOUR FIELD - Books are selected from a wide 
range of publishers by expert editors and consultants to give you 
continuing access to the latest books in your field. 

• BIG SAVINGS — Build your library and save money too! We guaran- 
tee savings of at least 15% off publishers' list prices on every book. 
Usually 20%, 25% or even higher! 

• BONUS BOOKS — You will immediately begin (o participate in our 
Bonus Book Plan that allows you savings between 70-80% off the 
publisher's price of many books. 

• CONVENIENCE -14 times a year you receive the Club Bulletin 
FREE, fully describing the Main Selection and alternate selections, 
together with a dated reply card. If you want the Main Selection, you 
simply do nothing — it will be shipped automatically. If you want an 
alternate selection — or no book at all — you simply indicate it on the 
regular reply card and return it by the date specified. You will have at 
least 10 days to decide. If, because of late mail delivery of the Bulletin 
you should receive a book you do not want, just return it at the Club's 
expense. 

As a Club member, you agree only to the purchase of four books 
(including your first selection) over a two-year period. 



Computer Professionals' Book Club 

P.O. Box 582, Hightstown, New Jersey 08520 

Please enroll me us a member am! send me trie two books indicated, billing me tor my fir s- 
selection only al the discounted member's pace, plus local to*, posioge and dandling. II 
not soli slied, I may return Ihe books within 10 days and my membership will be canceled I 
ogree to purchase a minimum ot 3 additional Books during the nexl 2 years as oullined 
under the club plan described in this ad. Membership in lite club is continuous but 
cancellable by me anytime ofter ibe four book purchase requirement has been fulfilled 

Wrile Code # ol Wrile Cade # of 

FREE selection here FIRST selection here 



Otdets from outside the U S musl be prepaid with international money orders In US 

dollars 

Charge my LJ VISAD MASTER CHARGE' E*p. Dole 

Credit Caro # "MC Bank * 

Signature 
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Address . 



City, State, Zip 

Corporole Alfiiioiion 

This order subject la acceptance by MeGrow-Hill All prices subject to chonge wiiiidui 
notice. Offer good only to new members A postage ond handling charge is added to all 
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An easy-to-build circuit that monitors sound level and lets 
you know when it rises above or falls below a predetermined 
point, plus a nifty new solder station. 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



THERE ARE TIMES WHEN ONE WISHES TO 

know when and if a sound level exceeds a 
certain point. It may be machinery that 
requires adjustment when its noise reach- 
es a given level. It may be children (yours 
or the ones you babysit) who need to be 
reminded automatically when they get 
too noisy. Among other possibilities are 
your school or summer camp lunchroom 
or, even, your neighbor's stereo. 

Of course, you could get an audio level 
meter, but have you priced one of those 
lately? And, besides, you have to watch 
the meter. Well, if all you want to know is 
when the level reaches a certain point, 
this simple project is what you have been 
looking for. As an added bonus, it can be 
set up to tell you if the noise falls below 
the setting — that is, if things get too qui- 
et! 

The heart of the loudness detector is a 
common 555 IC wired as a Schmitt trig- 
ger. As shown in Fig. 1, the output 
changes state — from high to low — when- 
ever the input crosses a certain voltage. 
That threshold voltage is established by 
the setting of pot R4. 



audio amplifier is controlled by potenti- 
ometer Rl. 

The amplitude of the voltage out of the 
filter is dependent upon the sound level. 
The greater the sound level, the greater 
the voltage. 

When that voltage exceeds the thres- 
hold set by R4, the 555 output changes 
state and the LED turns ON. There you 
have it — a loudness detector! But a few 
details remain. 

The audio amplifier can be whatever 
you happen to have on hand as long as it 
will output 150 mW or so. You may want 
to build a simple transistor or IC amplifi- 
er or you can use a commercial module. 
My loudness detector was first tested by 
running the output of a "shirt-pocket" 
radio across R2. 

The LED can be replaced by a relay 
with a DC voltage rating appropriate to 
the supply voltage you apply to pin 8. The 
hook-up is shown in Fig. 2. Do not omit 
the diode. The back BMP from the relay is 
likely to ruin the 555. By using a relay, 
you can cause a bell to ring, a bright light 
to turn on or, even, the offending ma- 
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FIG.1 



The prototype circuit uses a LED in 
the output. As wired, it turns ON to indi- 
cate a higher voltage (noise). Obviously, 
if the LED and its associated resistor R5 
were wired between pin 3 and ground, it 
co would turn OFF to indicate that same 
zj condition. 

O The 555 control (input pins 2 and 6) 
£E voltage originates from a small audio 
^ amplifier. The amplifier output is fed to 
uj R2 which develops an AC voltage propor- 
O tional to the sound level at the micro- 
ti phone. That voltage is rectified by D I and 
cc filtered by CI and R3. The gain of the 



chine to cut off! 

Use of the loudness detector requires 
proper setting of Rl (amplifier volume) 
and R4 (trigger threshold). I recommend 
that R4 be set to provide a reasonable 
range with the particular amplifier used. 
Then the sensitivity for different uses can 
be set on Rl alone. The control can then 
be calibrated in some arbitrary scale to 
permit resetting to a given level. 

Of course, you can use the pots in the 
reverse manner but that will give you less 
latitude in sensitivity. However, the im- 
portant thing is to have only one control 



as the normally used variable — otherwise it 
will be difficult to reset the trigger level. 

There are two other minor factors 
which you will discover as you use the 
detector. First, it is somewhat frequency 
sensitive. How much so depends partly on 
the microphone and amplifier used, but 
compensation is not worth the trouble 
except in critical applications. 

Second, the detector displays hystere- 
sis; that is, the cut-off level is lower than 
the cut-on level. You will find this to be 
an advantage in many uses. The actual 
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FIG. 2 



difference between the two voltages var- 
ies with the setting of R4. 

Certainly there are other uses to which 
you can put the basic 555 circuit. A vari- 
able voltage from any source will cause 
the light or other alarm to activate. All 
you have to do is to apply that voltage to 
pins 2 and 6 of the 555. Be sure, however, 
that the voltage on pins 2 and 6 does not 
exceed the applied voltage on pin 8 or the 
555 will be damaged. In cases where this 
is a possibility, you should use a voltage 
divider or a Zener diode to prevent it. 

Please hold 

I would like to pause to give a bit of 
gentle (?) advice to some advertisers of 
parts and equipment. It is very nice of 
you fellows to provide your telephone 
numbers, especially if you have a toll-free 
line. 

You must know, however, that it is 
quite disconcerting to be placed on 
"hold" before the caller has a chance to 
say a word. It is more than disconcerting 
if the number is not toll-free and the call- 
er is left paying to listen to a dead line. 

Accordingly, I trust that all you good 
guys will review your procedures. If your 
establishment suffers from this malady, a 
correction will benefit both your custom- 
ers and you. After all, other folks sell the 
same items. 

A suggestion: if you can't handle it 
right then, don't answer it. We'll be glad 
to call back in a few minutes. 

continued on page 70 






DIGITAL ACCURACY AT YOUR FINGERTIPS 



LX303 

by 

HICKOK 





On the bench, in your hand or on-the-go, 
LX303 is your number one value in a com- 
pact DVQM. Even though it is low priced, 
the LX303 provides the level of performance 
you'd expect to find in more expensive 
instruments. A full 3'/i digit display (1.999 
full-scale reading) provides range-to-range 
overlap for best accuracy and typical preci- 
sion of better than 1%. The 100 mV DCV 
range gives you low level measurement capa- 
bility usually found on instruments costing 
nearly twice the price. The maximum reso- 
lution of 0.1 ohms lets you accurately check 
ballast resistors, windings, coils, etc. The 
low-power output (0.35 V max. full-scale 
voltage) makes in-circuit resistance measure- 
ments sure and easy. 

Fast, easy, one hand operation. Automatic 
polarity, automatic zero, automatic over- 
range indication and a rapid (3 per second) 
reading rate speed up and simplify operation. 
R. F. shielding assures you of jitter free 



readings on the big, V4 inch high, easy read- 
ing, wide angle, LCD display. Panel switches 
are human engineered for easy one hand 
operation. 

Years of hassle-free reliability. The 300 hour 
typical battery life means you'll only need 
to install a new battery once every 6 months 
or so (at 2 hours/day, 5 days/week). A con- 
venient battery check capability is built in. 
The LX303's excellent overload characteris- 
tics also assure long reliable operation. All 
DC V ranges will take 1000 volts without 
damage except the 100 mV range which will 
handle 500 volts. All AC V ranges will with- 
stand 600 volts. The ohms ranges are fully 
protected too — up to 120 volts AC or DC 
without damage — up to 240 volts short 
term. 

Measure temperature tor only S39.95 more. 

Model TP-ZO (F or CI Temperature probe measures 
from -67° to +302°F (TP-20FI or -55° to +150°C 
(TP-20C). Accuracy: ±2.7°F or ±1.5°C. Resolu- 
tion: 0.1 ■ Operates 600 hrs, on a 9V battery. 




The LX303 is designed to withstand a drop from 
4 feet without damage. 



Built to "take it" The high impact thermo- 
plastic case and cover protect the LX303 
from abuse in transportation, and storage. 
Glass-epoxy pc board construction with a 
minimum of hand-wiring greatly reduces the 
possibility of field failures. Even the oper- 
ating panel nomenclature is protected by a 
.010" thick layer of GE Lexan® to keep it 
clean and easily readable even after extended 
usage. LSI circuitry and a laser-trimmed 
thick film resistor network provide a very 
low parts count inside, so there's less to go 
wrong in a variety of temperatures, climates 
and working situations. All plugs and jacks 
are recessed and all metal parts fully insu- 
lated for your safety even in hand-held usage. 

Order with confidence. Thousands of these 
units are already in use by engineers and 
technicians from many of the largest U.S. 
corporations. LX303 is manufactured in the 
U.S.A. and carries a full one year warrantee 
from the Hickok Electrical Instrument Com- 
pany with over 65 years of test equipment 
production experience. Your LX303 comes 
to you fully assembled and calibrated, com- 
plete with test leads and instruction manual. 

As one of Hickok's leading national 
distributors we unconditionally recom- 
mend the LX303 as an outstanding value. 
Use this coupon or phone to place your 
order directly to us. 

PRIORITY ONE 
ELECTRONICS 

10723 Roscoe Blvd.. Sepulveda. CA 31343 



LX 303 SPECIFICATIONS 

0C Volts (S RANGES): 200mV lo 1000V full scale, RESOLUTION 0.1mV 
ACCURACY: ±(0.5% rdg + 0.5% f.s.): INPUT IMPENDANCE; 10MS2: 
OVERLOAD PROTECTION, 1000VDC or peak AC all ranges. AC VOLTS (40 Hi 
10 5kHz): 200V to 600V full scale: RESOLUTION: 0.1V: ACCURACY: ±(1.0% 
rpg-0.5% f-S.). 2.0 dp at 5kHz: OVERLOAD PROTECTION: 600VDC or rms. 
RESISTANCE (6 RANGES. LOW POWER): 200O to 20MO full scale: 
RESOLUTIONS 10; ACCURACY: ±(0.5% rdg + 0.5% f.s.) ±(1.5% rdg + 0.5% 
f.s.) on 20M2 range; OVERLOAD PROTECTION: 120VDC or rms all ranges, 
240V rms lor 30 sec. DC CURRENT (6 RANGES): 20 nA lo 200 mA full scale; 
ACCURACY: ±(0.5% rdg + 0.5% l.s.); OVERLOAD PROTECTION: 60V on 10 nA 
lo 10 nA ranges. 25 mA on 100 jiA range and 500 mA on 100 mA range. 
GENERAL: DIMENSIONS: 5'ix3*x1i," (14.7 x 8.5 x 4.3cm): WEIGHT: 12 oz 
(0.33kg); POWER 9V battery (nol incl.) or Hickok AC Adapter; BATTERY LIFE: 
Alkaline, 300 hours typical READ RATE: 3fsec; TEMPERATURE: C [o 50 C 
operating. - 35 C 10 + 60 C storage. 



rTO ORDER CALL TOLL FftEE 
PRIflBITY (IMF Fl FCTRnNICS ann.Ani.ccil ■ 



PRIORITY ONE ELECTRONICS 



800-423-5633 



16723 Roscoo Blvd.. Sepulveda, CA 91343 213.59.1-817 1 

PLEASE SEND ME 

Hickok LX303 Digital Multimeters ® 74.95 ea 

RC-3 AC Adapter. 115VAC (220VAC avail.) . , @ 6.00 ea 

CC-3 Deluxe Carrying Case © 8.00 ea 

VP10x10 DCV Probe Adapter @ 16.50 ea 

CS-1 10A DC Current Shunt ® 16.50 ea 

TP-20 Temperature Probe (specify Cor F) & 39.95 ea 

Payment end. U Bill my: Master Charoe U VISA L 

Account i Exp, Date 



Nams_ 



LCity Slate .Zip 
Add $3.00 Poalage and Handling, CA residents add sates tax. 
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ONLY $650. 

UNBELIEVABLE! 



Introducing the Schober 
Automatic Electronic Organ. 
Two keyboards. 27 push- 
buttons. Four rotary controls. 
Three chord pedals. Eight rhythm 
patterns. An incredible 60 
automatic chords. Plus more 
automatic features and ways to 
combine them for greater musical 
versatility than any instrument of 
its type. You build it yourself from 
our complete kit. So simple, 
anyone can do it. 




The Schober Organ Corp. Dept. RE-89 Cn-U^l-^*. 
43 West 61st Street. New York, N.Y 1 0023 jCllODGr 

To order enclose □ Check □ Money Order for S650 (N.Y 
residents please add tax. Shipping charges C.O.D.) or charge to: 

D Master Charge □ Visa Acct.# 

Interbank* Expiration Date 

Or call (21 2) 586-7552 to order. 

Name 



Address_ 
City_ 



Zip_ 



IUty State Ztp 
For additional free information D 



CIRCLE 2 ON FREE INFORMATION CARD 



KLIP-BLOKS 



I N G 

I n 

stors, 

nents 

with 

inary 

wire 



w 
o 

•z. 
O 
C£ 
(- 
O 



LU 

o 

Q 
< 

DC 

70 




• Buy only 
sockets needed 
— save money! 

• Exclusive thru-holes open 

top and bottom give greater 

component density. 4 connected 

contacts per strip with 1 to 24 strips 

per block - all on .1" grid. FAST! EASY! 



Av.iil.ible From Vector Distributors or Factory 



^/tecc 



ECTRONIC 
COMPANY, INC. 




12460 E. Gladstone Ave. 
Sylmar, Calif. 91342 

(2131 365 9661 tWX (910) 496 1539 



HOBBY CORNER 

continued from page 68 



Solder station 

PanaVise (2850 29th St., Long Beach, 
CA 90806) has come out with a neat and 
effective solder station. It consists of a 
holder for spools of solder and/or wire 
and a holder for your iron. Also provided 
are two sponge tip cleaners. The holders 
can be used separately or fastened togeth- 
er (bolts provided) as a single unit for 
either right or left hand use. (See Fig. 
3) 

The station can be mounted on your 
workbench, on the wall, or you can put it 
on a movable base. One or both holders, 
separately or as a unit, also may be 
mounted on PanaVise's holders for 
boards/ parts (and you already know how 
great 1 think they are). 




FIG. 3 

If you aren't using a solder station, con- 
sider the convenience of having an iron, 
solder, and wire right where you need 
them. You may not be as careless as [, but 
it is good to have a place to put your iron 
so it isn't lying around waiting to burn 
your hand! The model 371 solder station 
sells for about $5. R-E 
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"Next time you check resistance ranges 
around here, leave me out of it!" 






CONFERENCE CALLER 

continued from page 49 




INTERIOR VIEW of the Conference Caller. The 
two non-polarized isolating capacitors are 
wired directly to the switch. 

Construction and installation 

Construction is simple and wiring is 
not at all critical. The components can be 
mounted directly to the switch. When 
you connect the conference caller to your 
telephone lines make sure only the green 
wires go to the green terminals, and the 
red wires to the red terminals. 

C 1 and C2 must be nonpolar {not elec- 
trolytic) capacitors rated at more than 
100 volts. If you want to expand your 
conference caller to use three or more 
telephones, simply add two more capaci- 
tors and a switch for each additional line 
(see the dashed box in Fig, 1). 

To test this device, have a friend call 
one of the numbers connected to it. Next, 
call someone else, using the other phone. 
Now, close the switch and all three of you 
should be able to talk together. H-E 
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MICROCARD EDITIONS 
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Information Handling Services 
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Englewood, Colorado 80110 
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Wooster, Ohio 44Q91 
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1B02 
i COS MAC CPU 

Own i powerful home computer lyslcim. starting for pist 494.35 -a price thai 
gels r ou up and. running Iht very lirsl night with your own TV tai a video 
flufrfir *99 95 ELF II include! RCA 1 3D; t bit microproceisai addressable ta -G4k 
bytes wuh DMA, interrupt. IE rentiers, ALU, 255 byte RAM lull tin keyboard, 
two dlj}H I'-ex oulpul display, liable cryilal doci lor liming purposes AC*. S H 6 1 
video IC lc display T uur programs an any vrdeo monitor or TV screen tttd 5iloi 
plug m txpaoi/on but ffess conntctors! to fiownf ft F ft mto i gtwtt 
ELF II Explodes Into A Giant! 

Mixler ELF ll's 499.9b capabilities, ihen eipand with GIANT BOARD 
KlUGE BOARD 4k RAM BOARDS TINY BASIC ASCII KEYBOARD 
LIGHT PI* ELF BUD MONITOR COLOR GRAPHICS it MUSIC SYSTEM 
TEXT EDITOR ASSEMBLER DISASSEMBLER VIDEO DISPLAY BOARD 
2nd, anal her grem reason far tfeltwrj your ELF npw- 

BREAKTHROUGH! 

Hotronics proudly announced the release of 
the first 1B02 FULL BASIC, written by L. 

Snndlin, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p&h. Also 
available for RCA VIP and other 1802 systems 
(send for details)! 



Write and run programs- the 

" very first night- even if you've 

never used a computer before! 

You're up and running with video graphics for jusi S99.95 — 
then use low cost add-ons to create your own personal system 
that rivals home computers sotd for 5-times ELF ll's low price! 

pre tecorded lape cassettes 

ELF II Gives You The Power To Make Things Happen! 

Lipjndfd, ELF II can give you main power lo make things happen m the real 
world than heavily advertised home computers that tell rnr a I □ i more money 
Tinnks to m ongoing tomroi 11 me nt lo develop the RCA 1802 for home computer 
use ilie ELF II pmoiucts-brino, introduced by Netrumcs-lEHip you nghl an the 



MasterThis Computer In A Rash! 

Regardless dI how minimal your computer background is now. you can team 
Id program an ELF II m elmcsl no lime 1 al all Our Shgri Count On Mtcfopro 

ctssttt b Compute Prd§t*annm§-*tn\\*t[ pii nan leclnncat lanpif e- guides r«u Now Available! Text Editor, Assembler, 
l'lrnuijh each -ai i he rca CQSMAC 'ED? = capabilities, sa you'll understand Disassembler And A New Video Display Board! 



outer fringe at today's small computer Technology. It's a perfect cumputii lar 
'engineering, business, industrial, scienlilic and personal apphcaiions 

PI115 in Ibi GIANT BOARD 14 record and play bacV programs, ed'l and 
debug programs, communicate wilh remote davtcDS end make Unrigs happen in 
ihe auis^de world, Add Kluge iprniaiy p-mrji Board and you can use ELF II to 
Write Special problems such ai operating i complen alarm syslam or controlling 
a p'iniing press Add Ak RAM Board! lo wile Idfiyer programs, slo'e mate 
mlo rmalion and solve mo re septus! ic at ed problemc. 

ELF II add om already include Ihe ELF It Light Ptn and the amaung ELF BUG 
Moniioi -i ad eiTremely fecenl breafcthioughs rhal havenol yal been duplicated 
by any other rnanulaclurer. 

The ELF BOG Monitor Ids you debug pragrams wiih lighleiling sunid becauit 
the key la dabuggmg u to know what's inside ibe rerjitiefi ol the micrunjrocex 
ior And, wilh iba ELF BOO Momlor, mslead al single stepping Through your 
programs, you can now display lha entire conlents of the registers on youi TV 
screen Tou Find otil immcdialely what's going on and tan make any necessary 
changes 

The incredible- ELF II Lighi Pen left you write or draw anything you wanl on a 
TV screen wilh just a wave ol Ihe "magic wind " Neiramcj has also introduced 
Ihe ELF II Cnlcr Graphics b Munc System-more breakthroughs ihal ELF II 
Owners were the lirsl lo enjoy I 
ELF II Tiny BASIC 

tJir.inaiflf, ELF II undarslands only machine language -ihe Tunda menial coding] 
required by ad compulers. Bui, lo simplily your relationship with ELF II. we've 
mtrnduced an ELF II Tiny BASIC ibal makes communicating with ELF II ■ 
brnn 



tvttfthsttg ELF II can do ifNfttoav io get EiFii to do it' Dan' I woiry il you've 
been Humped by computer books btlare The Short Count repreunls a major 
advance m literary clarity in ihe computer lield You don't have lo be a compulei 
engineer in order to understand it Keyed 10 Elf tl, ifj loaded with "hands on' 
dluilralions When you're finished wilh Ihe $Wl CBrrw, neither ELF II nor thi 
RCA IB0-? will hold any mysleiies lor you 

In racl. not only wdl you now be able lo use * persona! ccpinuiei CfHbrnh/, 
you ll also be a-hl« to read magazines iucN as DVTE WrtnrACt AQ( VQl'U 
LAB ELECTRONICS and PERSONAL COMPUTING and lully mdetstiad the 
arliiclts And. you'll understand how tg expand ELF II la gift you the exact 
capabilities you need* 

II you work wilh large computers, ELF II and Ihe Shaft Count will help you 
understand w>ii i ihav're doing 
Get Started For Jusi $99,95, Complete! 

199 .35 ELF ll includes all ihe hardware and sollware you need lo start writing 
and running programs at home, displaying tidea giaphict on yaui TV screen and 
designing circuits using a microprocesso: ihe *ery lirsl night-even it you've 
never used a computer belore. 

ELF II comcLii directly lo the video inpul of your TV sei without any addi 
nonal hardware. Or. with an SB.Sa RF modulator (see coupon below), you can 
conned EIF II to your TYi antenna teimmali instead 

ELF II has been designed to slay all ihe video flames you want, including a 
fascinating new target 'missile -gun game Ihgt was developed specrlically for ElF 
ll But games are only the icmg on Ihe cake. The real value d ELF II n ihat it 
gives you a chance lo wnle machine language programs-and machine language 
is the lundamanlal language al air computers. OF course, machine language is 
only a starting point. You can also program ELF II with assembly Fanguage and 
lm T BASIC. But ELF ll's machine language capability gives you a chance to 
develop a working knowledge al computers that you can't get Fiom running only 




Ne Ironies R&D Ltd., Depi RE-1 

333 Litchfield Road, New Milford, CT 06776 

Yes" I wani my own computer! Please rush me— 

D RCA COSUAC ELF ll 

i .11 S9S! <H plus S3 posuge and 
rici'inq nfou'fes 6 1 in 8 >ch| AC iKnver 
■:■:■ i 
Ptwrei ■Suppii irequi'Mi H 9 l j po-.l p,nn 

Manual V> pfnijutd 

Ffn ^iikli- ' Short Course On Microprocessor & Compulu 

Programming (r^tnw v flu |irt1 rttflut rrfiyfhinr) l^er f v, lo xmt, 

Wy RCA 1BQ -: rll Ar.lieti ,n nrjn rech"*^ 

ALSO AVAiLABLE FOR ELF V • 



The Ted Editor gives you word processing ability and the ability to adn 
programs or led while il is displayed on your video manner Lines and cnarac 
ters may be nuickfr inserted, deleted tr changed Add a punter and ELF II can 
type letlcri lor you -error free-plus prinE nemos and addresses Irom your 
mailing ItslF 

ELF ll's Assembler translate assembly language programs into hendecmal 
machine code Fur ELF ll use. The Assembler leatures mnemonic abbreviations 
ralhar than .numerics id that the instrudiam on roue programs are easier lo 
read-thrsisa big help in catching errors 

ELF It's Disassembler takes machine code programs and produces assembly 
language source listings. This helps you understand Iht programs yau are 
working with and improve them when nmuitcd. 

The new ELF tl Video Display Board lets you generate a sharp, professional 
3? or 14 character by IS line upper and lower case displey on your TV screen or 
video monitor- dram ahcafry improving your uneipamded s55. fl 5 ELf ll. vVhen you 
get into longer programs, ihe Video Display Board is a real blessing 1 

Now Available! 

D A-D/D-A Board Kil includes I channel tNpandAble to 
4) D-A, A-D convert cis t £39,95 plus £2 postage & hand- 
ling. , 

Q PILOT Lingua*;? — A new ifxl-orienled lanyti.t^c thai 
allows you to ftriic educational programs on ELF II with 
speed and easel Write programs for games. , .unscram- 
bling sentences. , .spelling drills., ."fill in the missing 
word" tests, etc.t PILOT a a must for any ELF II owner 
with children. PILOT Lvtigtutgi* on cassette tape, only 
S 19.95 postpaid! 

G Game Package on cassette tape ircqtnrrs 4k RAM). 
S9.9S plus S2 postage &. handling. 
Oip Httt and All*ch Id> \t>ur Order Below 



PHONE ORDERS ACCEPTED! 
Call (203) 354-9375 
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A phonograph record that tells all about shortwave listening, 
plus a tri-band monitor antenna. 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



THE CHINESE PHILOSOPHER CONFUCIUS 

once said: "A picture is worth a thousand 
words." Had he lived in our time he 
might have added: ". . . but one good 
LP recording is worth all the words and 
all the pictures." 

For more than a quarter century I have 
been reading about one of my favorite 
hobbies, shortwave listening — or 
SWL'ing as it is more commonly 
known — and in all that time I have yet to 
find a book on the subject that was not 
deadly dull. One of the problems with 
modern books is that a publisher usually 
contracts for a specific length. The writer 
has to fill so many pages; and an exciting 
subject, such as SWL'ing, can easily gel 
buried in excess verbiage, sure to put one 
to sleep by the twentieth page. (It takes 
five pages just to thank all those who 
helped the author.) 

If you'd like to get the real flavor of 
SWL'ing, or if there's some youngster 
who you think would enjoy getting into it, 
the pathway to this little known but wide- 
ly practiced hobby is through a 12-inch 
LP record that goes by the rather insipid 
title of Long Live Shortwave! (exclama- 
tion mark and all). Put together and nar- 
rated by Mitch Murray, one of Great 
Britain's leading songwriters, who is also 
an avid SWL (Short- Wave Listener), the 
record is an obvious labor of love. (See 
Fig. 1.) Side A tells us about SWL'ing: 
what it is, the frequencies in use during 
different time periods, antenna tips . . . 
just about everything a new SWL would 
want to know. For example, there are 
actual samples of the sounds of RTTY, 
SSTV and satellite signals. 

There isn't a wasted word on the whole 
side, which runs about 22 minutes. One 
subject flows into the next, and the 
youngsters — and a few old-timers — we 
played the record for were left sitting on 
the edges of their seats waiting to hear 
what Mitch would cover next. 

A small booklet, actually a piece of 
paper about 8X13 inches that is folded 
in thirds, contains the artwork that Mitch 
refers to. Some of the pictures are anten- 
na designs; others are charts, such as the 
SINPO code and frequency conversion. 
(SINPO is a method of reporting recep- 
tion quality — Editor) 

On that one side of an LP, Mitch Mur- 



LONC LIVE 
SHORT-WAVE! 




At last! A superb album devoted to D.X'ing. 






Hin. - a unique ajtiiH tion of aiiilioriwil <m11 sign* and 
Information IhswbrtdS top shorTwnwsrnOons 

FIG. 1 



ray covers SWL'ing better than does any 
book I've read. 

The flip side of the record is still more 
fun. It contains the station identification, 
or signatures, of SW stations around the 
globe: from the "Blue Danube" cimbalon 
signature of Austrian Radio to some exot- 
ic bird of New Zealand. You can tell who 
is broadcasting, even if you don't know 
the language, by these "signatures," 

One really big extra provided with the 
record is a listing of the major DX clubs 
around the world, including addresses. In 
many instances those are "umbrella" 
clubs that can supply you with the 
address of any DX club that is in your 
local area. 

Long Life Shortwave! is available from 
Trans-Island Productions Ltd., P.O. Box 
24, Douglas, Isle of Man, British Isles, 
for $6.95 including postage. Specify ei- 
ther record or cassette format. 
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Raising the antenna current 

As to mobile CB antennas, there are 
two "rules" that determine how far your 
signal travels: I — For a given antenna 
design (base -loaded, center-loaded, etc.), 
the longer the overall antenna length, the 
greater the radiation. 2 — For a given 
antenna length, the higher the loading 
coil (if any), the greater the radiated sig- 
nal. Since each antenna type has its 
advantages and disadvantages you usually 
select the best compromise for your own 
personal needs. However, if you're pres- 
ently using certain base-loaded mobile 
antennas and would like to switch to one 
of the continuously- loaded, or top-loaded 
designs, you can do so without going 
through the expense of a complete anten- 
na system. A small metal gadget from 
Anixter-Mark, the model HWA-l CB 
Antenna Adapter, screws on in place of 
some base-loading coils and provides a 
standard 'A inch -24 thread for standard 
and loaded whips, quick-connectors, and 
light-duty springs. 

Presently, the model HWA-1 can be 
used on tjie following antenna mounts: 
A/S model M-I25; Royce model 2-205; 
Antenna Inc. model 17610, and a host of 
imported models. Your best bet is to go 
down to your local Anixter-Mark antenna 
dealer and make sure the adaptor will fit 
your mount. 

The primary advantage of using an 
antenna with a high loading coil is shown 
in Fig. 2. Note that radiation is from the 
area of maximum current, which is near 
the base of the antenna. The closer the 
loading coil is to the base the more the 
radiating current area gets squished to- 
wards the ground plane. Maximum cur- 
rent — hence, maximum radiation — for a 
given antenna length is provided by top 
loading; but top loading gets very 
"hairy." It has a narrow bandwidth and 




1/4 ' ' 1RF 

CENTER LOAD 




EASE tDAO 



PHYSICALLY SHORTENED ANTENNAS 
FIG. 2 
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requires really precise tuning for lowest 
SWR, Nontimeable models positively re- 
quire a broad groundplane under them, 
such as the roof of a car or RV, or the 
center of a trunk. 

Tri-band monitor antenna. 

Our final item this time falls into the 
"Why didn't I think of it?" category. It's 
the magnetic mounted mobile low/ high 
VHFand UHF monitor antenna. Hustler 
model MOM, covering the 30-50, 150- 
174, and 450-512 MHz bands. Basically, 
it consists of a magnetic mount with an 
antenna approximately 34 inches long. 
The whip antenna has a loading coil in the 
approximate center that "tunes" the whip 
to the low (30-50) VHF band. On the 
high VHF band the coil functions as an 
"isolator," or trap, so signals are received 
by the lower part of the antenna that 
functions as a 'A-wave whip at the high- 
VHF frequencies. On the UHF band the 
lower part of the antenna appears to func- 
tion as a Vi-wave whip. {The sizes are 
only approximate. The antenna is for 
receiving only; not for transmitting.) 

The supplied 17-foot coax cable has 
Motorola-type plugs on both ends since it 
plugs into a matching connector on the 
magnetic base. 

Why a plug-in connector? That is 
where the "Why didn't I think of it?" 
comes in. The magnetic base has two slots 
cut in the rear. A small metal bracket 
supplied with the antenna Is attached to 
the edge of the trunk lip behind the rear 
window. The bracket is similar to those 
used for "standard" trunk-lip antennas 
except for two small hooks that protrude 
upward, if you intend to barrel down the 
highway at speeds that might tear a mag- 
netic mount loose (and contrary to what 
anyone says it does happen), you simply 
engage the slots in the mount with the 
hooks when you install the antenna and it 
will stay put under any driving condition. 
Between the hooks and the magnets that 
antenna doesn't come loose. 

To remove the antenna you simply 
unplug the coax at the mount and lift the 
antenna off the hooks. A weatherproof 
cap is provided for the coax plug in case 
you want to leave it out for possible 
instant use. 

One other bit about the Hustler 
MOM: It makes a great "indoor" VHF/ 
UHF antenna if your monitoradio has a 
metal cabinet. Simply place it on top of 
the cabinet; the magnet locks it in 
place, R-E 



The baby we save 
could be yours. 

United 
Cerebral Palsy 




in Mri Instant' 

" Scan safely -flffMM 

WITHOUT OVERLOADING 
OR COMING UP SHORT 



You can do it thanks to SGL WA8ER® 
multiple outlet strips. There are over 
250 versatile models with unsurpassed 
quality workmanship. Each exceeds 
National Electrical Code standards and 
is safety tested. Ideal for organizing 
your work area and having extra 
outlets exactly where you want them. 
Over 2,000 electronic distributors carry 
the SGL Waber line. Send for our free 
24-page catalog, today! 

SGL WABER Electric 

A division of SGL Industries, Inc. 
Dept. H— 300 Harvard Avenue 
Westville, New Jersey 08093 
(609) 456-5400 
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BUILD A 
MASTERPIECE OF SOUND 




percussion and sustain. Wersi's famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32-128 "One 
Stop Sounds" (total organ presets). 
Transposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 
trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Warsi 
Demo- Package {LP with 104-page color 
catalog). 



©UJERSI 



Wersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians, to produce an 
Incomparable line of organs. 

Space-age technology. True-to-life voic- 
ing with full drawbar system. Polyphonic 



RflM 

Wersi El eel ronies. Inc. or We rsi Organs & Kits 
1720 He mpsiead Road 14104 E Firestone Blvd 
Lancaster. PA 1 7601 Santa Fe Springs. CA 90670 

Enclosed is $6.00 for my Demo-Package (LP with 
104-page color catalog.) 
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The "Christmas tree" pattern reveals itself once again. 

JACK DARR, SERVICE EDITOR 



A LONG TIME AGO, THERE WERE MANY TV 

sets. These were black-and-white sets, 
and they all had their problems (You'll 
note that this tendency is still around!) 
One of the most annoying of these was a 
peculiar instability in the horizontal oscil- 
lator. Because of the unmistakable pat- 
tern it made on the TV screen, it was easy 
to recognize, but could be very hard to 
find. That is the "Christmas tree" (Fig. 
1 ) and is one of the places where the "big 
50000'"' (TV screen) actually gave you the 
diagnosis! 




FIG. 1 

Analyzing this, you can see that the 
horizontal oscillator starts to sweep only a 
wee bit, and slowly, at the top of the 
screen. Gradually, this gets wider and 
wider. When the trace gets to the bottom 
of the screen, it abruptly collapses and the 
whole sequence starts over again. The 
horizontal oscillator is trying to work. 
When it reaches a certain amplitude, it 
collapses. The reason is that something is 
upsetting the feedback. No feedback 
means no oscillation, in any kind of oscil- 
lator circuit. 

The major cause of this is something is 

getting into the normal feedback loop of 

the oscillator, and preventing it from 

going into normal oscillation. Probably 

caused by cancellation of pulses, etc. 

Eventually, we found that the main cause 

of this was a bad filler capacitor, usually 

in the B+ line that fed both horizontal 

oscillator and horizontal output stage. 

w Pulses were being fed back through the 

g B+, and got to the wrong place at exactly 

O the right time, to kill the oscillation. Inci- 

i- dentally, you'll notice that there is also a 

60-Hz ripple involved in this! The tree 

pattern is steady! So, the oscillator is 

<;ing gradually 'killed' at a 60-Hz rate, A 

\ ' capacitor allows increase in this rip- 

? \d lets 15,750 Hz. pulses in. 



The exception to this rule is in sets 
with the popular Synchroguide oscillator 
circuit. By carefully setting this up exact- 
ly wrong, you could find a combination of 
adjustments to the two coils that would 
let it Christmas tree. 

With later model sets, we haven't seen 
the Christmas tree pattern for a long 
lime. The other day. I saw one! Real dan- 
dy, too. Same unmistakable pattern, but a 
double; there were two trees, top to bot- 
tom, complete in every detail. {Fig. 2) 
This was in a Sylvania E06-02 chassis. 
Original complaint was loss of height. 
Replacing the vertical driver/amplifier 
IC cleared this up, and the set went 
home. Back in a few days, with complaint 
of "lines in the picture and makes funny 
noise at turn-on". On the bench, it played 
very well for quite a while. 




fig. 2 

Finally, it began to show horizontal 
pulling at a 2-3 second rale, then went 
into the new Christmas tree pattern. 
From force of habit, I scope the B + line 
feeding the horizontal oscillator! The 
scope showed pulses here. DC Voltage 
readings were low, and the B+ boost line, 
+ 1 70 V was also low and showed pulses. 
A bad filter was suspected. Turned out to 
be a 1 00 ^F 250 V capacitor on the +170 
V boost line. This is a flyback-derived 
voltage and could be expected to be low 
with the odd drive waveform from the 
oscillator. However, it was the culprit; the 
open filter was allowing high pulse volt- 
ages to develop on the +170 V line, and 
this was managing to get into the B+ line 
feeding the horizontal oscillator, in am- 
plitude great enough to cause the incor- 
rect feedback and Christmas tree pattern. 
However, the old concept seems to be val- 
id still; the major cause was a bad filter 
capacitor and the proof of the pudding 
was the presence of pulses on the 



B+ lines. Replacing this capacitor 
cleared up the problem. 

So: if you start seeing Christmas trees 
in the middle of the summer, up scope 
and look first on your B+ lines feeding 
the horizontal oscillator. As far as I know, 
it is not possible for a normally-operating 
horizontal oscillator of the modern type 
to be misadjusted in such a way that it 
will Christmas tree. In the Synchro- 
guides, the two coils made it fairly easy to 
find a setting that would cause this. Some 
used to call this "squegging", A fascinat- 
ing word, and I've never yet been able to 
find out where it came from or what it 
meant! Sounds like one that was invented 
to describe something, and in that way, I 
guess it's OK! R-E 

service 
questions 

HORIZONTAL PROBLEM 
/ have a problem with a model 1372 
XAM color set. It came in with sound and 
no raster. I changed the output, the high- 
voltage rectifier and the damper. The pic- 
ture came back, but now it runs horizon- 
tally. Adjusting the hold control finally 
produced three pictures side by side, ver- 
tically locked. I've checked everything I 
can think of. Any ideas? I used a solid- 
state high-voltage rectifier. Could this be 
causing it? — J.G., Brooklyn, NY. 

This is a horizontal-frequency prob- 
lem, and I doubt that the high-voltage 
rectifier would affect it at all. Try this to 
see if it works: Shunt out the horizontal 
AFC and see if you can adjust the hori- 
zontal-hold control, etc., to get ONE 
straight-sided floating picture. 

If you can't, then there's a part off- 
tolerance somewhere in the frequency- 
determining section of the oscillator — 
either the coil or the capacitors across it. 
Check C26l, C262 and the resistance of 
the coil, both sides of the tap. Be sure to 
use exact replacements for these parts; 
they are critical. 

VERTICAL SHRINK, POOR SYNC 

Here's one that fooled me for a while. 
The picture on this GE KG chassis 
shrank up from the bottom, and had very 
poor vertical sync. After checking a few 
things with no luck, I finally pulled the 
deflection yoke and found that the little 
thermistor in series with the bottom half 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting lo class. Study at your 
own pace, while continuing your present 
job. The Grantham home-study program 
leads first to the A.S.E.T. and then to the 
B.S.E.T. degree. Our free bulletin gives 
complete details. Write for Bulletin 80. 

Grantham College of Engineering 

2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



GRANTHAM'S FCC LICENSE STUDY GUIDE 

— 377 pages, 16 FCC-lype practice tests, J 465 ques- 
tions with answers and discussions — covering third, 
second, and first class radiotelephone license 
exams. Preparation for each separate class of li- 
cense is presented in a separate section of the book. 
J 14.75 postpaid. Order from: GSE Publications, 
P.O. Box 35499, Los Angeles, Ca. 00035 



Cramped 
for Antenna 
space? 




The McKAY DYMEK DA 100. 

The DA 100 is a compact, wide dynamic 
range, broadband, untuned, omni-direc- 
tional receiving antenna covering the 
frequency range of 50 kHz to 30 MHz. 
The exterior module, a small weather-proof 
box with a 56 inch (142 cm) whip delivers 
the signal to the power supply unit through 
a supplied 50' coaxial cable. 
The power supply locates near your 
general coverage receiver and attaches 
with a supplied patch cord. 
The DA 100 antenna is small, but will equal 
or outperform a 100' long wire antenna, 
and is priced within reach of everyone! 
Output Impedance - Attenuator Switch 
provided to match receiver input 
requirements and prevent overload. 

Order factory Direct. Call toll free today! 
Money Back guarantee. Rent/Own Plan 
available. Specs and details on request. 

Nationwide 800/654-7769 
California 800/472-1783 

■ , McKay Dymek Co. 

J 111 S. College Ave.. PO Box 5000 
ClaremontCA91711 
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of the yoke was bad. Apparently this also 
caused the sync problem. Please pass this 
along. 

Sure will, and thanks to Bob Stevens, 
TV Rebuild Service, for this tip. 

MAGNAVOX HEAD NEEDED 
/ need a play-record head for a Magna- 
vox model 2TR200S reel-to-reel tape re- 
corder. The factory says it's not available 
any more. Do you have any information on 
this?~L.T., Wartburg, TN. 

The Nortronics Company (8 10 1 Tenth 
Ave. North, Minneapolis, MN 55427) 
does list this Magnavox part number. 
They list their type 1002 as a replacement 
for the Magnavox 76149043 head. I hope 
this helps. 

BRIGHTNESS PROBLEM 

Don Black, service manager for Sony 
of Canada, Ltd., sends along this note 
about the raster shading problem in the 
Sony model KV-I910 mentioned in the 
January 1979 issue. He says that it is apt 
to be caused by filter capacitor C707, 
(4.7 ^F, 250V) on board T. This is a filter 
in the collector supply circuit to the 
R-G-B output transistors. Thanks to Mr. 
Black for his help. 

BAD FLYBACK 

I'm a teacher's aid in a vocational 
school radio-TV repair class. We have a 
problem with an RCA model KCS-153B. 
The high voltage is very low; there is 
severe blooming and not enough width. I 
found that the high-voltage winding of 
the flyback read 15,000 ohms. (The dia- 
gram shows this should read 590 ohms.) 
The transformer shows continuity, but 
also shows "short. " Do you think this fly- 
back is bad? — L.L., LaGrange, KY. 

Yes. It has probably overheated and 
shorted a few turns in the high-voltage 
winding. This will cause all of the symp- 
toms you describe. 

SCOPE POSITIONING PROBLEM 

Your crystal ball hit it right on the nose 
in a horizontal positioning problem in my 
Sylvania model 400 scope. The voltages 
on the 7C5's were the same, but on the 
horizontal internal/external switch, one 
voltage was OK and the other way up. 
The 0.1 -ftF coupling capacitor, C37, was 
shorted! I replaced C37 with a new capac- 
itor and bingo! Thanks. — Roger Wil- 
liams, New Orleans, LA. 

HIGH-VOLTAGE PROBLEM 
This Admiral model 3K19 is showing 
several odd symptoms. The cathode cur- 
rent in the 26L W6 is way up, and the high 
voltage is way down. The boost voltage is 
just about right at 875 volts. Any ideas 
you might have would be welcome. — J.C., 
Berlin, NY. 

I have one idea: If your boost voltage is 
normal, this tells you that the horizontal- 
output stage, deflection yoke and flyback 
continued on page 76 
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The newest in home 
computers, fine stereo 
components, color TV, 
HAM radio, precision 
test equipment, 
innovative electronics 
for the home— all in 
easy-to-build, 
money-saving kits. 

Send today 
for your 



Heathkit 

Catalog 



HeathkM 






If coupon is missing, write 
Heath Co., Dept. 020-612, 
Benton Harbor, Ml 49022 



Send to: Heath Co., Dept. 020-612, 
Benton Harbor, Ml 49022. 

Send my tree Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name _ 



Address. 



City. 



CL-724A 



State. 
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arc OK. Since you have a high-voltage 
problem, try a new high-voltage tripler; 
that would be a more likely cause. 

(Feedback: Yes, it was indeed a very 
"bad tripler!") 

SHORT TUBE LIFE 
This Penncrest model CB233 TV has a 
IMS tuba that lasts only about 4 or 5 days 
to a week! I've monitored all the voltages 
on it, but can't see anything wrong. I have 
another model of this make with the same 
problem!— V.S., Burlington, Wl. 

There is one thing shown on the sche- 
matic diagram that might be causing this 
problem. A dropping diode is used in the 
heater string; result — reduced power. If 
this diode is leaky or shorted, it places the 
full sinewave AC on it and overloads the 
tubes. Check the diode for leakage, or 
replace it. Incidentally, a sinewave AC 
voltmeter will not measure the heater 
voltage correctly because this voltage is a 
ha If- wave pulsating AC. Take note that 
Sams shows only 1 volts across the 1 6A8 
tube! 

HINT ON MAD MODULES 

RCA is now enclosing a note in its 
shipments of MAD modules that reads: 

"When using Module Stock No. 
139685 as a replacement for Modules 
MAD001A-1H, U, IP or 1R, it may be 
necessary to soider the pixtube socket 
leads to the external terminals of the 
module." This might be helpful. 

LUCK OR GENIUS? 

Your crystal ball must have been really 
working in the April 1976 issuel A neigh- 
bor to the east of me had the intermittent- 
start horizontal oscillator problem; the 
neighbor to the west had the Zenith high- 
voltage regulator trouble! How do you do 
it?—L.H., Rochester, NY. 

There are two distinct schools of 
thought on this; one group favors genius, 
the other seems to lean more toward pure 
luck. As far as I can see, the second group 
has a slight edge — something like 97.3%. 
However, if it works take it! 

SHUTDOWN TROUBLE 

Thanks to your help, "we" finally 
found what was causing this model 1 9TS- 
949 Quasar to shut down after about 
15-30 seconds! You said that it would 
shut down on both low and high voltages. 
I found that the 25-ohm, 20-watt resistor, 
R815, was cracked right under the metal 
clamp that holds it in place. The center 
wire wasn't broken, but the resistance 
was close. I replaced it and all system 
were go! I figure that the loose wire in the 
cracked insulator heated more at turn-on 
and was upsetting the anode voltage on 
the SCR, causing it to trip. — L.F., Ful- 
ton, MO. R-E 



Start Computing For Just $129.95 With An 
8085-Based Professional Computer Kit— 

Explorer/85 

100% compatible with alt S080A and 
8085 software & development toots! 

ffo matter what your future computing plans may 
be, Level "A ** — at $129,95 — is your starting point. 

Starting at just SI 29*95 for a Level "A" operating system, 
you can now build the exact computer you wanL Explorer/85 
can be your beginner** system, OEM controller, or IBM- 
formatted 8" disk Smalt business system, . .yet yau*re never 
forced to spend a penny far a component or feature you don 't 
want and you can expand in small, affordable steps! 

Now t for just SI29,?5, yon can own the first level of a fully 
expandable computer with profes-siona] capabilitie ■ .: com- 
puicr which features the advanced Inlel BOSS cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are IQGfb software compatible) — a computer which 
features onboard S-100 bus expansion— plus Instant conver- 
sion lo mass storage disk memory with either 5-1/4" diskettes 
or standard IBM- formatted B" disks. 

For jusi $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them already), 
Explorer/fi5 lets you begin computing on a significant level. . . 
applying (he principles discussed in leading computer maga- 
zines ^ . .developing 4t staie of the ari 11 computer solutions for 
both the industrial and leisure environment. 
Level "A" Specifications 

Explorer/85's Level "A" system features the advanced Intel 
3085 cpu, an 8355 ROM with 2k deluxe monitor/operating 
system, and an SI 55 ROM-I/O— all on a single motherboard 
with room for RAM /ROM /PROM/E PROM and 5-100 ex- 
pansion, plus generous prototyping space. 

(Level "A' s makes a per reel OEM controller for industrial 
applications and is available in a special Hex Version which 
can be programmed using 
the Netronics Hex Keypad/ 
Display*) 

PC Board: glass, c poxy, plated 
through holes with solder mask 
■ I/O: provisions for 25-pin 
(PB25) connector Tor terminal 
serial I/O, which can also sup- 
port a paper tape reader 
...provision for 24- pin DIP 
socket for hex keyboard/dis- 
play, . .cassette tape recorder in- 
put. . .cassette tape recorder output .. .cassette tape control 
output ... speaker output... LED output indicator on SOD 
(serial output) line. , .printer interface (less drivers) ... total of 
four S bit piut on* 6 bit I/O ports • Crystal 1'rcqucncyt 6.14-1 
MHz * Control Switches: reset and user (RST 7.5) 
interrupt. . .additional provisions for RST 5,5, 6,5 and TRAP 
interrupts onboard ■ Counter/Timer: programmable, 14-bit 
binary * Syslcm RAM: 256 bytes Located ai FB00, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems . . . RAM expandable to 64k via S- 100 bus or 
4.K on motherboard, 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0000 free for user 
RAM/ROM. Features include tape load with labeling . . .cape 
dump with labeling. , r examine/change contents of memory 
...insert data... warm start. . .examine and change all 
registers . , . single step with register display at each break point, 
a debugging/training feature. . .go to execution address... 
move blocks of memory from one location to another. ..Fill 
blocks of memory with a constant. . .display blocks of memory 
. . .automatic baud rate selection . . . variable display line length 
control (1-255 characters/ line). . .channelized I/O monitor 
routine with S-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Mortllor (Hex Version): Tape load with labeling. . . 
tape dump with labeling. . .examine/change contents of mem- 
ory . . , insert data . . . warm start . . . examine and change all 




Level "A " at $129.95 is a 
complete operating system, 
perfect for beginners, hob' 
biests, or industrial con- 
troller use. 





Hex Keypad /Display. 




Olfttronic*RftD Ltd!^epf HE-™ — " ™ ™ ™ 

I 333 Litchfield Road, New Milford, CT 06776 
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Please send the items checked below— 

O Explorer/85 Ltvt\ "A" Kit (ASCII 

Version), S3 29.95 plus S3 p&h, 

D Explorer/15 Level "A" Kit {Hex 

Version), 5129.95 plus S3 p&h. 

D Ik Microsoft BASIC on cassette 

(ape, 564.95 postpaid. 

□ Sk Microsoft BASIC in ROM Kit 
(requires Levels "B," "D, ,T and "E"), 
S99.95plusS2p*h. 

D Level "B" (S-100) Kit. U9.95 plus 
S2p&h, 

□ Lwd "C" (S-lTOtoard expander) 
hit, $39.95 plus$2 p&Ti. 
G Level "D" (4k RAM) Kit, S69.95 
plusS2p&h. 

D Level "IT (EP ROM /ROM) Kit, 
S5 + 95 plus 50c pAh. 

D Deluxe Steel Cabinet for Explorer/ 
85,549.95 plus S3 p&h. 
O ASCII Keyboard/Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232-C or 20 ma, I/O. 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 



registers. . .single step with register display at each break point 
. ..go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Key pad/ Display. 
[£— Hex Keypad/Display 
Specifications 

Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information. 
Level "B" Specifications 

Level" W* provides the 5- 100 signals plus buffers/drivers to 
support up to six S-IOO bus boards and Includes: address 
decoding for onboard 4k RAM expansion select-able in 
4k blocks. . .address decoding for onboard 8k EPROM expan- 
sion selectable in Sk blocks . . . address and data bus drivers for 
onboard expansion. . .wait stale generator (jumper selectable), 
to allow the use of slower memories., .two separate 5 volt 
regulators. 

Level "C" Specifications 
Level "C h " expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
S-100 cards directly into the 
motherboard. Both cage and 
Explorer/85 with Level cards are neatly contained inside 
"C" card cage. Explorer's deluxe steel cabinet. 

Level 1fc C" includes a sheet metal superstructure, a 3-cardgold 
plated S-100 extension PC board which plugs into the mother- 
board. Just add required number of S-300 connectors 
Level "D" Specifications 

Level "D t1 provides 4k or RAM. power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer/85 memory to 4k (plus the original 256 bytes located 
in the SI55A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 
Level "E" Specifications 

Level "E h " adds sockets Tor 8k of EPROM to use the popular 
Intel 27 16 or the TI 25 IS. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components- 
Sockets may also be used for soon (□ be available RAM IC's 
(allowing for up to 1 2k of onboard RAM). 
Order A Coordinated 
fixploror/85 Applications Pfik! 

Experimenter's Pak (SAVE S12.50)— Buy Level "A" and Hex 
Keypad/ Display for S19P.90 and get FREE Intel 80S5 users 
manual plus FREE postage & handling! 
Studtnl Palt (SAVE $24.45)— Buy Level "A." ASCII Key- 
board/Computer Terminal, and Power Supply for&3]9,J5and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage 8c handling' 

Engineering Palt (SAVE $41.00)— Buy Levels "A," "B." 
"C," "D* rnd "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S-100 Bus Connectors for S514.T5 
and get 10 FREE computer grade cassette tapes plus FREE 
SOBS user's manual plus FREE postage & handling! 
Business Psk (SAVE $05.95)- Buy Explorer/85 Levels "A," 
"B," and VC" (with cabinet), Power Supply, ASCII Key- 
board/Computer Terminal (with cabinet). 16k RAM, 12" 
Video Monitor, North Star 5-1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
51599,40 and get 10 FREE 5-1/4" minidiskettes (S49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Continantal USA. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticol Or For Technical 

Assistance, Etc Call (203) 354-8375 ™ ^ 

sonaliKd disk operating system — justs 



pfusS2p&h. 

D Deluxe Steel Cabinet for ASCII 

Keyboard/Terminal, $19.95 plus $2.50 

p&h. 

□ Power Supply Kit (±8V@ Samps) 
in deluxe steel cabinet. $39.95 plus 52 
pfth. 

D Colli Pilled S-100 Bus Connectors, 
$4.35 each, postpaid. 
D RF Modulator Kit {allows you to 
use your TV set as a monitor), SJ.95 
postpaid. 

D 16k RAM KM (S-100 Board expands 
to 64k), $199.95 plus SI p&h. 
n 32k RAM K II, 5319.95 plu 5 $2 p&tl . 
D 48K RAM Kit, $459.95 plus S2p&h. 
D 64kRAMKit f *5*9.9Jplus$2pAh. 

D 16k RAM Expansion Kit (to expand 

any of the above up to 64k), SI 39.95 

plus $2 pAh each. 

D Intel 8085 cpu User's Manual, $7.50 

postpaid. 

U Special Computer Grade Cassette 

Tapes, $1.90 each or 3 for $5, postpaid. 

□ 12" Video Monitor (10 MHi band- 
width). $139.95 plus $5 p&h. 
D North Star Double Density Floppy 
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Iuscu wjineimer a^K I monitor or a IV l-i nutin 3«r uouoie iMnsuy r loppy 

set (if you have an RF modulator), alik Kl1 (° ni! Drive) for Explorer/ City_ 

_ $149.95 plus 52.50 p&h. 85 (includes 3 drive S-100 controller. 

ID Hen Keypad/Display Kit, 569.95 OOS. and extended BASIC with per- State. 
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sunanzco uisk operating system — justH 

pluE it in and you're up and running!}. I 

$699.95 plus $5 p&h. 

D Power Supply Kit for North Star I 

Disk Drive, $39.95 plus %2 p&h. 

Q Deluxe Case for North Star Disk I 

Drive, $39.95 plus 12 pAh. 

D Experimenter's Pali (see above), I 

$199.90 postpaid. 

n Student Pik (see above), $3 19.85 1 

postpaid, 

d Engineering Pak (see above). I 

$514.75 postpaid. 

O Business Palt (sec above), $1599.40 1 

postpaid. 

Total Enclosed 5 I 

(Conn, res, add sales tax) By— ■ 

Q Personal Check □ M.O./Cashier's I 

Check n Visa D Master Charge ■ 

(Bank*_ _)l 



Signature _ 

Print 
Name 



„EXp. Date _ 



Address . 



-Zip„ 



D Send Me Information aaat i 




More information on new products is available. Use the 
Free Information Card inside the back cover. 



DUAL-TRACE, 20-MHZ OSCILLOSCOPE, model 
LBO-308. is a 3-inch portable scope designed lor 
field and lab applications, with power supplied 
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from AC/DC source or optional rechargeable 
battery pack. Specifications include a 2 mV-per- 
di vision sensitivity over 12 measurement ranges; 
a 17.5-ns risetime; X5 magnification; and a maxi- 



mum sweep speed range of 0.1 MS-per-diviston. 
The unit also has triggers for both channels and 
X-Y operation: The model LBO-308 comes with 
probes: carrying case is optional. Suggested 
retail price: $950. — Leader Instruments Corp., 
151 DupontSt., Plalnview. NY 11803. 

CALCULATOR, Model HP-41C, has an alphanu- 
meric LCD display and contains 130 prepro- 
grammed scientific and mathematical functions. 
in addition, it can perform other calculations 
through programs written by the user or from 
applications software. Peripheral devices can be 
plugged into calculator for added capabilities: 
these include 4 memory modules to Increase pro- 
gram memory, a card reader to enter and record 
programs, a thermal printer for output, a wand 
that enters programs optically, and 16 applica- 
tion?; modules for solving problems in specific 
areas. 

Other features of the calculator include editing 
powers, comparing data and results, word mes- 
sages indicating calculation errors, keyboard 
overlays, labels tor addressing parts of programs, 
and a continuous memory that retains programs 
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and data even when power is shut off. Price is 
$295.00. Plug-in devices sold separately. — Hew- 
lett Packard, 1501 Page Mill Rd.. Palo Alto. CA 
94304. 

MAGNETIC 5-IN-1 SCREWDRIVER, model 
70425, Is designed for use in home, shop, garage 
or factory applications- A built-in magnet In the 
shank holds extra bits and the screw. The Com- 



Klspj 30 



Kleps 40 



Kleps 1 




Kleps TO - 20 




Kleps 30 



' Prut 10 



Clever Kleps 



Kleps 40 



Kieps 1 



Test probes designed by your needs — Push to seize, push 
to release [all Kleps spring loaded). 
Klepi 10. Soathook clamp -grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 4%" long. &M 
Kleps 20. Same, but 7" long. JUS 

Kleps 30. Completely flexible. Forked-tongue gnpper. Ac- 
cepts banana plug or bare lead. 6" long. &19 
Kleps 40. Completely flexible. 3-segment automatic collet 
firmly grips wire ends, PC-bcard terminals, connector pins. 
Accepts banana plug or plain wire. 6 W long. R58 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 4Vi" long, J&*9 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip, 5W long. &37 
All in red or black - specify. (Add 50$ postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connectors, earphones, headsets, miniature components. 

Jg fc A vailahle through your local 

SXm distributor, or write to: 

I'YU RYE INDUSTRIES IIMC 

, „ B u f t . , ■ . 132 Spencer Place, Marnaroneck, N.Y. 10543 
^^^^^^^ In Canada: Rye Industries (Canada) Ltd. 
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INTERNATIONAL FM-240OCH 



FREQUENCY METER FOR 

TESTING MOBILE TRANSMITTERS 

AND RECEIVERS 

Portable ■ Solid State ■ Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard for testing 

and adjustment of mobile transmit- 
ters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended 
range covers 25 to 1000 MHz. 

The frequencies can be those of the 
radio frequency channels of opera- 
tion and/or the intermediate frequen- 




cies of the receiver between 5 MHz 
and 40 MHz. 

Frequency stability: ± .0005% from 
(50* to +104°F. 

Frequency stability with built-in ther- 
mometer and temperature corrected 
charts: -.00025% from +25° to 
+ 125° (.000125% special 450 MHz 
crystals available). 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Range Covers 950 
MHz Band 

■ Pin Diode Attenuator for Full 
Range Coverage as Signal 
Generator 

■ Measures FM Deviation 



FM-2400CH (meter only) $627.72 

RF crystals (with temperature 

correction) 26.26 ea. 

RF crystals (less temperature 

correction) 19.63 ea. 

crystals catalog price 

Write tor catalog 




MTERNMIOMAl CRYSTAL MFC CO., INC. 
10 North Lh Cualwmf Crty OfciA 73102 
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THIS VISE IS 
CATCHIM&. . 



a 




Catch PanaVise. It- tilts, turns and 
rotates your work exactly where 
you want. Add our new Tray! 
It catches small parts you drop, 
separates tools, and keeps parts 
sorted. The Tray's wide 8'A" 
diameter of cast metal gives 
'no-tip' stability, and has 6 slip 4i? 
resistant neoprene feet. Catch all 
the PanaVise combinations at your 
distributors now. Write for FREE 
brochure and distributor list 

Dept, CE11 

2850 29th St. 

Long Beach, CA 90806, 
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Instruments in 



Out-of- Circuit Transistor 
Analyzer 

• Dynamic In-Cir- 
cuit Transistor & 
Radio Tester 

• Signal Generator 

• Signal Tracer 

• Voltmeter 

• Miiliammeter 
, • Battery Tester 
, • Diode Checker 



Model 

Transistor Analyzer 212 

Factory Wired & Tested — $35.98 
Easy-to-Assemble Kit — $23.97 



Now you can pinpoint defective transistors and their 
circuit troubles speedily with a single, feature- packed in- 
strument instead of a costly elaborate set-up. Perform- 
ance-proven by thousands! Checks all transistor types, hi 
or low power, for DC current gain (beta) to 200 in 
3 ranges, and leakage. 

Universal test socket accepts all base configurations. 
Identifies NPN or PNP transistors. Dynamically tests all 

transistors (oscillator check} and AF, IF. RF circuits. 

No external power needed. Measures DC currents to 

80 ma. Complete with test leads, instruction manual and 
transistor listing. 

Write for FREE catalog of the world-famous 
EMC line of test Instruments. 
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ELECTRONIC 
MEASUREMENTS CORR 

625 Broadway. New York. NY 10012 



TUNER SUB 

Since all tuner subs that we know of are modified 
TV Tuners, we decided to market an excellent per- 
form i ng yet very low cost sub fo r the teehn i cian who 
has to get all he can for his money ... a "Poor 
Boy's Sub" lor only $19.95. 

This was not an easy task since cabinets, knobs 
and controls would push the price far above $19.95 
... We searched for a tuner that needed no cabi- 
net and no controls ... one that the tech could 
scounge the knobs from most any old TV . . , 

It took over two years but we finally found it. The 
gain is excellent . . . Battery drain is very low {only 
18 mils). It's sell biasing so there is no R.F. gain 
control to fiddle with . , , It works equally well on 
tube or transistor sets . . . b/wor color ... and is 
as easy to use as starting a fight with your wife (well, 
almost). All you need do is hook the set's IF cable to 
the "Poor Boy" and view the picture , . .That's it 
... no set up controls to confuse you. 

We compared the "Poor Boy" with other subs 
costing over twice the price and found it to work just 
as well on all the comparison tests we made . , . 
and often a lot easier to use . . , Even though 
instructions aren't needed ... you get those too. 

The "Poor Boy" is small enough to easily hold in 
one hand . . .no wires or controls dangling around 
it. It comes completely wired and tested including 
batteries and ready to use. Send a check for only 
$19.95, plus $1,50 shipping. 

Master Charge and visa accepted 

Try It for 10 days ... If not completely satisfied 
. . . return for full refund. 

CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SERVICE 

4210 N.E. 28TH STREET, 
FORT WORTH, TEXAS 76117 



NEW PRODUCTS 

continued from page 77 
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fordome handle features a removable dome cap 
that stores the 4 extra bits inside the shaft while 
the fifth bit is in use. The bits include the Torx 
T15, a V 3 =-in. and a Vu-ln. regular, plus No. 1 and 
No. 2 Phillips bits.— Vaco Products Co., 1510 
Skokie Blvd., North brook, IL 60062. 

DESOLDERING WICK, 3S-Wick. comes in spools 
containing a 5-foot, 5-inch length and costs $.49 
each for OEM quantities of 5000. Each spool Is 
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worth about 250 desoldering operations. — Sol- 
der Absorbing Technology, Inc., 357 Cottage 
St., Springfield, MA 01104. 

MODULE REBUILDING SERVICE accepts all 
makes of remote control transmitters for rebuild- 
ing, including Admiral, GE, Magna vox. Quasar. 
RCA, GTE-Sylvanla, Zenith, Packard Bell, Ad- 
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vent, Sanyo and Truetone. Information on specif- 
ic transmitter and module numbers, etc., can be 
obtained by writing the company. — PTS Elec- 
tronics, Inc., 5233 S. Highway 37, Btoomington, 
IN 47401. R-E 
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More information on stereo products is available. Use the 
Free Information Card inside the back cover 



CAR STEREO EQUIPMENT LINE, 20 models 
{model SR2 100 shown) ranging from under-dash 
8-track and cassette units to 8-1 rack /cassette 
AM/FM stereo radio com bin at tons, several with 
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digital displays. Many units feature loudness, 
muting, high-filter and AM/FM controls; LED Indi- 
cators; audio-reverse cassette; and automatic 
key-off reject. Suggested retail price for the mod- 
el SR2100, S2 19.95.— Sparkomatic Corp., Mil- 
ford. PA 18337. 

EXTENDED-RESPONSE PHONO CARTRIDGE, 

model EDR.9, has an aluminum cantilever with a 
nude-mounted diamond stylus. The stylus has a 
0.3 by 3.0-mil radius. Other specifications: fre- 
quency response, 10 Hz-50 kHz, 20 Hz-35 kHz 
± 1*/« dB; tracking force range, %-i% grams; 
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separation. 20 dB at 20 Hz-5 kHz: compliance, 28 
X 10 _e cm-par-dyne; power output, 4.5 mV at 5 
cm-per-second. The cartridge weighs 5.2 grams, 
and sells for a suggested retail price of $199. — 
Empire Scientific Corp., 1 055 Stewart Ave., Gar- 
den City. NY 11530. 

LOUDSPEAKER SYSTEMS, models XP20. XP40, 
XPS0, XPB0, are acoustic suspension high-fidelity 
systems. The model XP20 is a two- way coaxial 
system with a frequency response of 65 Hz-lfl 
kHz, ±3 dB, a sensitivity of 88 dB at 1 watt 1 
meter, and can handle up to 30 watts Input. The 
speaker measures 14 H X 9.7 W X 8.7 Inches 0. 
The model XP40 has an 8-inch woofer and a %- 
inch mid range/ tweeter: provides a frequency re- 
sponse of 63 Hz-20 kHz, ±3 dB. an 88-dB sensi- 
tivity at 1 watt 1 meter, and a maximum input of 
35 watts. The unit measures 16.7 H X 9.7 W X 
9.4 inches D. The model XP60 (shown) Is a three- 
way system with a sensitivity of 87 dB at 1 watt 1 
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meter and a power-handling capability of 40 
watts. It features a %-inch tweeter, a 4 -inch mid- 
range driver and an 8-inch woofer. The unit mea- 
sures 18.7 H X 10.4 W X 9.4 inches D. The mod- 
el XP80 uses a 10-inch woofer to provide a low 
bass response; it has a sensitivity rating of 86 dB 
1 watt 1 meter, and a maximum power- hand ling 
capability of 50 watts; it measures 22.2 H X 12 W 
X 10.4 inches D. All speaker enclosures are teak 
or walnut veneer with a brown grille cloth and 
come In pairs. Suggested retail prices: XP20, $90; 
XP40, $115; XP60, $160; XP80, $210.— Rank HI 
Fl Inc., 20 Bushes Lane, Elmwood Park, NJ 
07407. 

AM/FM STEREO RECEIVER, Spatial Control re- 
ceiver, provides 100 watts-per-channel, contains 
four amplifiers and features a spatial slide con- 
trol. Slide control is used in conjunction with the 
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model 901 Direct-Reflecting loudspeakers to nar- 
row or widen the aural Image. Also available is a 
40-wart stereo receiver, the model 550. Sug- 
gested retail prices: the Spatial Control receiver, 
$799; the model 550, $349.— Bose Corp., 100 
The Mountain Rd., Framtngham, MA 01701. 

SOUND/SPEAKER CONTROL SYSTEMS, Series 
CD, Audio control systems provide simultaneous 
tape recorder playback, dubbing, record, mixing 
and monitoring capabilities using single patch- 
cord. The model CD~5 system controls three tape 



Discover 
today's 

high-resolution 
3V 2 -digit DMM 

B&K-PRECISION's 
LCD Model 2815 




Model 2815 5150 



■ 0.01 ohm, 100nA, 10CVV 
resolution 

■ 0.1% DC accuracy 

■ Shielded and protected to stay 
accurate in rf fields 

■ Fully overload protected on all 
ranges 

■ Auto-zero and auto-poiarity 

■ Alternating high-/low-powerohms 
ranges for solid-state circuitry 

. measurements 

Compare the resolution offered by 
the new B&K-PRECtSION Model 
281 5 with any other DMM in its price 
class. Its high resolution stands 
alone. The 2815 also delivers 0.1 % 
DC and 0.3% AC accuracy. For 
added convenience, a tilt stand is 
built-in. 

Available for immediate 
delivery at your local 
B&K-PREC1SION distributor 



4CPRECISI0N 



DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 -312/889-9087 

In Canada AIlijEleeNonics Onlario 
Inll Sl» EmpTeExp 270Nc*lo*Ji R0 Plsmw.c* L I HV1IB03 

. 
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STEREO PRODUCTS 

continued from page 79 
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recorders plus an amplifier/receiver and contains 
a fade control. The mode! CD- 10 monitors six 
tape recorders (reel-to-reel, cassette Or 8-track 



units), an amplifier/recelver and signal proces- 
sors; it also features a fade control and 10- posi- 
tion swftch. The model CD-35 (shown) handles 
five tape recorders plus an amplifier/receiver and 
signal processors; it contains a 12-positton 
switch and auxiliary control to monitor a sixth 
tape recorder. The speaker control system (the 
model CD-25) can accommodate up to four sets 
of speakers, contains 10-posltion control switch 
and can handle 20 watts-per-channel. Suggested 
retail prices: model CDS, $99.95; model CD-10, 
$149.95; model CD-35. S399.95; model CD-25, 
$189.95. — Dubie Corp., 1725 Ladera Trail. Day- 
ton. OH 45459. 

CASSETTE DECK, model RS-M65, uses a built- 
in frequency generator servomotor, providing a 
0.3% tape speed deviation and 0.035% WRMS 
wow-and -flutter. The model RS-M65 Is rack- 
moiintable, and offers the following features: a 
removable tape compartment door, a muting 



Reach for SPRAGUE components 
instead of running for them. 







Choose from 24 packaged assortments to get a balanced 
inventory of capacitors, resistors, or solderless terminals. 

You don't have to buy a huge quantity of electronic components to build 
and maintain a practical -si zed inventory. Nor do you have to put a big strain 
on your budget. Each Sprague Assortment contains a practical selection of 
ratings and types most frequently used in your service work or hobby needs. 

Larger capacitor and resistor assortments are supplied in 15-drawer blue 
metal cabinets, fitted with a retractable carrying strap. Smaller assortments 
come in stackable 9-drawer blue plastic cabinets. Clear plastic drawers 
have adjustable dividers. Pre-labeled drawer fronts identify contents. 

Solderless terminal assortments are supplied in compartmented hinged- 
lid clear plastic storage cases. 
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YOU PAY FOR 

COMPONENTS 

ONLY... 

CABINETS ARE 

YOURS AT 

NO EXTRA COST. 



SPRAGUE PRODUCTS COMPANY io.ii.iM.ri' o,.iiio. ,i sj»ig„ Emmc en.) 
91 tonhtil Stntt North Mum, Mm, 01247 

YES . . . send rne a FREE copy of your new M-636 Brochure including 
complete descriptions and prices on all 24 assortments. 



Company [if applicable) 

Address 
City""" 



SPRRGUE 



State 



Zip 



CIRCLE 48 ON FREE INFORMATION CARD 




CIRCLE 136 ON FREE INFORMATION CARD 

switch, timer controls, a pause control, a 3-posi- 
tion bias and equalization selector control, a mem- 
ory rewind switch, Dolby with multiplex filter, 
input/output selector switches, mike jacks, left 
and right input/output level controls, a fluores- 
cent meter, and a tape counter. Suggested retail 
price: $550. — Technics, One Panasonic Way, 
Secaucus. NJ 07094. 

STEREO RECEIVER, model STA-240, delivers 60 
watts-per-channel RMS minimum into 8 ohms, 20 
Hi-20 km, with no more than 0.15% THD, and 
provides a sensitivity of 1 .9 *iV and a capture ratio 
of 1.5 dB, The receiver's features include auto- 
matic AM bandwidth control; digital frequency 
readout plus slide-rule tuning dial; Auto-Magic 




riff tl 
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FM tuning; tape dubbing and monitor switches; 
5-point LED signal-strength indicator; high-out 
and low-cut filter switches; a 25-75-ns de- 
emphasis switch; and input/output jacks. The 
model STA-240 is housed in a walnut veneer 
wood cabinet, and carries a suggested retail 
price of 3429.95.— Radio Shack, 1400 One Tan- 
dy Center, Fort Worth, TX 76102. R-E 
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BIG 2/2" 
DISPLAY! 

SOLID STATE 

CLOCK/CALENDAR KIT 

0101 Displays time of day, date or alternate between 
both automatically. May be connected to S ohm 
speaker for alarm clock. Operates from 120 VAC 60 Hz. 

$49.95 Walnut case extra, S24.BS 



AUTO CLOCK CALENDAR KIT 




$29.95 

S39.95 assembled 



01 06 Displays either 

hours and minutes, 

month and day, or 

seconds. Requires only 

2 mA of current while 

ignition is off. Also 

^lf operates on 9V 

battery. Mounts easily 

in compact two-inch 

enclosure (Not included) 



UNIVERSAL 

DESIGNER 

KIT 

6100 Indispensable a 
to digital IC design. 
2 pushbuttons, 2 read- 
outs, 4 switch outputs, 
8 LEOs, 2 generators, 
2 counters, 5V supply pins 
Shown wilh CSC QT47S 
Breadboard (not included) 




$39.95 

05 assembled 



|*L?*«1 






S£ 



SEND FOR Add $2.50 per order 

CD EC postage and handling. 

8-PAGE !■§ 

CATALOG « 



14905 HE. 40th Street, R-1 
Redmond, WA 98052 (206) 883-9200 
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.50 per word (no charge for zip cods) . . . minimum 15 words. 

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal Items) 85* per word . . . 
no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10s per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent address and ptione number. Copy to be in our hands on 
the 26th of the third month preceding the date of the issue (f.e.. August issue closes May 26). When 
normal closing date falls on Saturday, Sunday, or a holiday, Issue closes on preceding working 
day. 



PLANS & KITS 



CONSTRUCTION plans for profitable business 
ideas. Catalog $1.00. GARLING, 438 N. Garfield 
Street, Lombard, IL 60148 

ELECTRONICS completed kits. No wiring. FM 
mic. VU meter. Touch control switch. Program- 
mable music block. Wheel fortune game. Etc. 
Save up to 50%. Write for free catalog today. 
Postcard will do. SUPERTRONICS INC, 39 Bow- 
ery. Box 88, New York, NY 10002 

AUDIO mixers, preamps, meters. Schematics, 
construction guides. SASE brings free list. PAM 
ELECTRONICS, 3424 Memorial St., Alexandria, 
VA 22306 

NEGATIVE ion generator, build one yourself with 
easy-to-get parts and save %50 to %75. Includes 
ozone check. Plans $5.00. LUNATRIX, Box 631, 
Yucaipa, CA 92399 

THS-80 add up to 16 fully decoded 8 bit input and 
output ports. Plans 7.95, info $.50. DAPAR 
ELECTRONICS. 17 Jennings St., Springfield. MA 
01119 



HIGHLY 

PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 
Postcard will do. Barta-RE-Y. Box 248, 
Walnut Creek, CA 94597, 



NR-2 adaptive noise filter kit as featured in 
Radio-Electronics August, September issues. 
Reduces audio noise 12 dB. Works with all pro- 
gram sources; tape, or FM broadcast. Even 
works with Dolby systems. $69.95. Free infor- 
mation. Dealer inquiries invited. ADVANCED 
AUDIO SYSTEMS, P.O. Box 24, Los Altos, CA 
94022 ^___ 

PROJECTION TV. . . . Convert your TV to pro- 
ject 7 foot picture. Results equal to $2,500 pro- 
jector. Total cost less than $20.00. Plans & lens 
$16.00. Illustrated information free. MACRO- 
COMGD, Washington Crossing, PA 18977 



Burglar-Fire Protection 



Protect Tour Life, Home, Business Auto, He. 



• Our catalog shows haw. Install your own 
alarm sviiems and dfrvkts and savt SSJS. Wc 
offer FREE wrirp-in e-n-ji ntehng urvice. 




FREE CATALOG 
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To run your own clanif iod ad, put on* word 
for SI ,50 ptr word (minimum 15 word!) to: 


on each of the lino* below ■ 


nd »nd Ihla form (long with 


four check 


Radio-Electronics, 


200 Park Avenue South, N.Y., N.Y. 


10003 








ORDER FORM 






PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 


( ) Plans/Kits ( ) Business Opportunities ( 
( ) Education/ Inst ruction ( ) Wanted ( ) 


) For Sale 




Special Category: $10 


(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 



Bunk-! Security Co, Boi 82802-Rt Lincoln, Ne.GSSOl 



PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland. Ml 48185 

EVEN cheap speakers can sound expensive In 
proper enclosure. Plans/Inst. $3.50. F. E. CON- 
LEY, Box 976, Tulare, CA 93274 

ELECTRONIC organ kits. The ultimate design. 
Sounds like a pipe organ. Build it to sell or build It 
to keep. Models for churches, homes, clubs, pizza 
parlors. Send $1.00 for demo record and catalog. 
DEVTRONIX, Dept. 70, 6101 Warehouse Way. 
Sacramento, CA 95826 



TESLA COIL 



TESLA coil resonant transformers. 50,000- 
5,000,000 volts, 520W-3000 kilowatts, arcs— 
100". Illustrated construction manual Includes: 5 
powerful coil plans (tube, sparkgap), electronical 
theory, designing procedures, 25 high-voltage, 
high-frequency experiments, history, part suppli- 
ers . . . Manual $15.00. Information/ptibto 
$2.00. ASTRO-ENGINEERING, 2706 Harbor 
Blvd., Costa Mesa, CA 92626 



GRAPHIC EQUALIZER 

TWELVE bands/channef $100 kit. still available; 
see May 1978 R/E cover story or write: SYMMET- 
RIC SOUND SYSTEMS, 912 Knobcone Place, 
Dept. R. Loveland, CO 80537 



Z=f* - v/ V?. ...specialists in CCTV 
ATV Roseat-ol, ani computer monimi! 



Video monitors - color S B/H * TV Cameras, 
kits, parts & plans * Vldeo-tt-RF modulators 
* Free catalog. Phone a write, (403) 987-3711 



U-RE Broadway 



Dakota City, NE. ES731 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership ot Small Electronics Manufacturing 
Business— without Investment. Write: BUSINESS- 
ES, 92-R. Brighton 1 1th, Brooklyn, NY 1 1235 

LEARN to repair PLL or crystal synthesis CB for 
profit, 30 PLL's covered. Send $12.95 for Instruc- 
tion book. A.P. SYSTEMS, PO Box 488. Mllford. 
PA 18337, Dept. RE 

BECOME a semiconductor distributor full or part 
time. Here is a rare opportunity to engage yourself 
with one of America's leading suppliers of original 
Japanese semiconductors and exact replace- 
ment parts. Sell directly to retail outlets, repair 
shops, service technicians and manufacturers. 
Complete product line, backed up by a 40 million 
dollar inventory, priced to sell up to 50% lower 
than the leading replacement line. All products 
guaranteed. No Investment required. Live wires 
only. Write to: NEW-TONE ELECTRONICS IN- 
TERNATIONAL, P.O. Box 1739. Bloomfield, NJ 
07003 

NEW tax loopholes discovered. Everyone eligible. 
Unique Ideas. Free facts. ULC, Box 359 BC, Clark- 
ston, GA 30021 
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ELECTRONIC MUSIC 

ELECTRONIC music and home recording in 
Polyphony magazine. Advanced applications, In- 
terviews, projects, computer music. Sample, 
$1.50. Subscription (6 Issues}, $8 US/S10 foreign. 
POLYPHONY, Box R20305, Okla. City OK 
73156. 



FOR SALE 



EDUCATION & INSTRUCTION 

TELEPHONE bugged? Don't be Watergatedl 
Coun term easu res brochure Si. 00. NEGEYE LA- 
BORATORIES, Box 547-RE, Pennsboro, WV 
26415 

UNIVERSITY degrees by maill Bachelors, Mas- 
ters, Ph'D's . . . Free revealing details. COUN- 
SELING, Box 317-RE1. Tustln, CA 92680 



AUTORANGE DIGITAL CAP-METER 

KIT. StUI tho beat for only $74.95 

Phone 415-447-3433 

Writs or Phone for FREE CATALOG. 
Average 1 rninute Saturday call is 2.1$ 



contain v 

TESI & 
EXPERI- 
MENTERS 

.EQUIP. 



n«r: scientific instruments 

UMVJC aox I054R IIVEBMORE CA 94550 



STEREO PAIR SPEAKER 
SYSTEM 




II" 

1 1 SP-638 

•Mar-Proof Walnut 
Vinyl Finish Over 
Particle Board 
•17V.X 10x4K" 
•8 Ohms »17 lbs. j 



BEARFIflDER auto 

BURGLAR 

ALARM 

AU-775 




• Utilizes 

Vehicles Horn 

• Installs In Minutes 

•5x3x1 W"«Wt. 12 0zs. 



999 




6 x 9" 5.5 OZ. MAGNET^ 
HEAVY-DUTY SPEAKER 



999 



Reg. 

SP-626 



•4-8 Ohms "Oust Cover 

•For Auto, Van, RV and 

Home Use «Wt. 3 lbs. 



! VOLT n BLOWER 
Reg. 

MO-4S2 



r PENCIL-TIP SOLDERING IRON 




99 



• 1%" Dia. x 2W Long 

• 12VDC Fan/Motor»'A Ib.y 




Reg.^« 



929 

mm TL-448 

• 9Vi" Long 
•Tip Reaches 
250° •Wt. V* lb. 



REEL-TO-REEL TAPE 




8-TRACK TAPE 

69* S 

•4f>Minute ^*^- 

Recording Tape 
•Quality Reproduction J 




69* 



TA-608 

Reg. 



•10" Reel 

•2400 Feet 

•High Quality »Wt. V4 lb. 



( 60-MIN. BLANK CASSETTE ^ 




87* 



TA-S79 

29C 

Each 

• Pkg. of 3 'Ideal for Music 
•60-Minutes or Voice J 



Deot. P-1 260 S. Forge St. Akron, Ohio 44327 




ADDRESS 
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CHARGE CARD ORDERS OVER '25 

CALL FREE 1-800-321-2424 

OHIO RESIDENTS CALL 1-216-535-1800 

I Please send me a free subscription 
' to Olson Value Packed Catalog. 



RADIO & TV tubes 36* each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, Calif. 92105 

NAME brand test equipment. Guaranteed dis- 
counts up to 50%. Free catalog. SALEN ELEC- 
TRONICS, Box 32-M, Skokie, IL 60077 

PRINTED-circuil boards, reasonable. Also, art- 
work, prototypes, designs, fabrication and test- 
ing. MICROCON INC., Box 43, Qienview, IL 60025 

AUDIO noise reduction kit— 31 a silencer for 
tapes, records, FM. Free brochure. LOGICAL 
SYSTEMS, 3314 "H" St., Vancouver. Washington 
98663. 

SCANNER/monltor accessories — kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1R, Canon, QA 30520 

FREE catalog. IC's, LED's, semi's, parts. CORO- 
NET ELECTRONICS, 649A Notre Dame W„ Mon- 
treal, Que., Canada H3C 1H8, U.S. Inquiries. 

RECONDITIONED test equipment. $1.00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

HAMS, CBers, SWL»— eight character mor*»-A- 
word morse code reader; RTTY reader. Decodes 
signals off the air. Send for details. MICROCRAFT 
CORPORATION, Bdx 513R, ThlensvfUe, Wl 53092 
1-414-241-8144. 

NEW Fall 1979 test equipment catalog available. 
108 pages of quality used equipment. Write for 
free copy. TUCKER ELECTRONICS CO., Box 
401060, Garland. TX 75040 



I one o CAPACITANCE METER .IpF to 999KuF 
(in o FREQUENCY COUNTER 36MHz 
hlt o SQUARE WAVE GEN, 1Hi to 99KHz- 
o 0HnJMETER-3.SBMHzXtal -Regulated PS- Five 
8" Readouts- Low cost TTL Circuits- Automatic 
Decimal Placement-Be AMAZED - Satisfaction 
Guaranteed. I Purchase the plans, etched P.C. 
board 4-3/4" by 6-3/4" and front panel deeal 
forS15.29l BAGNALL ELECTRONICS, ■*• 
179 May Street, Fairfield, Conn, 06430 ■■* 



OSI challenger 1P-Superboard II 90-page step- by- 
step programming manual, $5.95 +$1.00 P&H, 
TIS, Box 921 RE, Los Alamos, NM 87544 

SATELLITE Television — movies, sports, etc. Build 
or buy your own Earth Station. Send $3.00 for 
Information. SATELLITE TELEVISION, Box 140, 
Oxford, NY 13830 



PICTURE TUBE MACHINE 
W« buy and till NEW and USED CRT 

r«bLfjld>na machinery. COMPLETE 

TRAINING. Buy wilh CONFIDENCE from 

Ilia ORIGINAL MFGH. 

For complola drrlails send name, afldrcK 

jpp lo 

LAKESIDE INDUSTRIES 

4071 N. Ellton Avanu* 

Chicago. III. 60618 

Phono: 312-583-6565 




SURPLUS electronics. Monthly picture flyer. Low 
prices. U.S. only. STAR-TRONICS, Box 683, 
McMinnvllle, OR 97218 

VIDEO tape recorder— closeout— Shibaden SV- 
700-UC new factory cartons— $375.00 fob Love- 
land— Details available, LOVE LAND ENGINEER- 
ING & ELECTRONICS, 6651 Epworth Road, Love- 

land, OH 45140 

CARBIDE drills— #65 (.035"). Now. Vi shank. 
Two for $7.95, Each additional, $3.70@. Postpaid. 
CM CIRCUITS, 22 Maple Avenue, Lackawanna 
NY 14218 



AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutling, Ride. Pistol. 
Pocket. See In Dark — Shotgun Directional Mike— 
Unscrambles — Giant Tesla— Stunwand— TV Disrupt- 
er — Energy Producing. Surveillance, Detection. Elec- 
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun- 
dreds More— All New Plus INFO UNLTD PARTS SER- 
VICE Catalog $1. In forme Hon Unlimited. Depl. R8 Box 
716 Amherst, N.H. 03031. 
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P.O. Box 443QE Santa Clara, CA 95054 




Ones', the leader in inexpensive 1SO? systems 
announces another first. Quest is the first com- 
pany worldwide to ship a lull size Basic (0:16102 
systems. A complete function Super Bask; by 
Ron Cenkcr including foiling point capability 
with scientific notation (number range ±,17E"), 
32 bit Integer ^2 billion, Multi dim arrays. String 
arrays, String manipulation. Cassette I/O, Save 
and load, Basic, Data and machine language pro- 
grams aJid over 75 Statements, Functions and 
Operators 

Easily adaptable on most 1802 systems Re- 
quires 12K RAW minimum lor Basic and user 
programs. Cassette version in stock now. ROM 

RCA Cosmac Super Elf Computer $106.95 



Tom Plllman's 1802 Tiny Bask Source listing 
now available. Find out how Tom Ptttman wrote 
Tiny Basic and how lo gel the most out of it. 
Never offered before. £19,00 

S 100 Slot Expansion 59.95 

Coming Soon: Assembler and Editor; Elf IF 
Adapter Board, High resolution alpha/numerics 
with color graphics expandable up lo 256 x 192 
resolution for less than $100. 

l6KDynam RAMbd. expand 32K; less than St 50. 



Compare features before you decide to buy any 

other computer. There is no other computer on 
the market today that has all me desirable bene- 
fits of Ibe Super Elf for so little money. The Super 
Elf is a small single board computer that does 
many bfg things. It is an excellent computer for 
training and for learning programming with its 
machine language and yet rt is easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 

Before you buy another smalt computer, see it it 
Includes the following features: ROM monitor; 
State and Mode displays; Single step; Optional 
address displays; Power Supply; Audio Amplifier 
and Speaker: Fully socketed for all IG s; Real cost 
of In warranty repairs; Full documentation. 
The Super Ell includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which Is not in- 
eluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Quest address and data bus 
displays before, during and alter executing In- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on LED indicators. 

An RCA 1861 video graphics chip allows you to 

con nect to your own TV with an in ex pen sive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 

music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 



A IA key HEX keyboard includes 16 HEX keys 
plus load, reset, run, wait, input, memory pro- 
tect, monitor select and single step Large, on 
board displays provide oulpul and optional high 
and low address. There is a 44 pin standard 
co n nector s lot for PC ca rds and a 50 pin con n ec- 
tor slot for the Quest Super Expansion Board. 
Power supply and sockels for all ICs are In- 
cluded in the price ptusa detailed 1 27 pg. instruc- 
tion manual which now Includes over 40 pus. of 
software info. Including a series of lessons to 
help gel you started and a music program and 
graphics target game. 

Many schools and universities are using the 
Super FIT as a course of sludy. OEM's use it for 
training and research and development. 
Remember; other computers only olfer Super Ell 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option SB. 95, Low address option 
59.95. Custom Cabinet with drilled and labelled 
plexiglass front pane] £24.95, Expansion Cabinet 
with room for 4 S-10O boards $41.00. NiCad 
Battery Memory Saver Kit 56.95. AI9 kits and 
options also completely assembled and tested. 
Quesldata. a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for S12.00 per year. 
Tiny Basic Cassette SlQ.QO. on ROM $3600, 
original Elf kit board $14.96. 1302 software; 
Moews Video Graphics $3,50. Games and Music 
$3.00, Chip B Interpreter $5.50. 



Super Expansion Board with Cassette Interface $89.95 



This is truly an astounding value! This board has 
been designed to allow you to decide how you 
wane it optioned The Super Expansion Board 
comet with 4K ol low power HAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette Interlace, Provisions have 
been made for all other options on the same 
board and it fits neatly Into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPHDM (270E, 2756, 271 6 or Tl 
2716} and is fully socketed. FPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A bX Super BOM Monitor $19.95 is available as 
an on board option in 2709 EPROM which has 
been preprogrammed with a program loader; 
editor and error checking multi file cassette 
read/write software, (relocaiihle cassette hie) 
another exclusive from Guest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 
points can be used with the register save feaiure 
to isolate program bugs quickly, then follow with 
single step. The Super Monitor is written wiiti 



subroutines allowing users to lake advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 
running at the push of a button. 
Other on board options Include Parallel Input 
and Oulpul Ports with full handshake They 
all r>w easy co n n e ction of an ASC 1 1 keyboard to the 
Input port RS 232 and 20 ma Current Loop for 
teletype or other device are on board and it you 
need more memory there are two S-100 slots for 
static RAM or video boards. Also a IK Super 
Monitor version 2 wtth video driver for full capa- 
bility display with Tiny Basic and a video Interface 
board. Parallel I/O Ports $9.35. RS 232 $4.50, 
TTY 20 ma l/F $1,95, 5-100 $4,50. A SO pin 
connector set with ribbon cable is available at 
$12.50 for easy connection between the Super 
Ell and the Super Expansion Board. 
Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 



Multi-volt Computer Power Supply 

Sv Samp, *16v ,5 amp. Sv 1,5 amp. -5v 
,5 amp. 12v .5 amp, -12 option. *bv. *12v 
are regulated. Kit $29.05. Kit wtth punched frame 
$37.45. $4,00 shipping, Woodgrain case 
S1Q.00.S1.50 shipping. 



60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency 
to crystal me base. Outstanding accuracy. Kit 
includes PC board. IC. crystal, resistors, ca- 
pacitors and trimmer. 
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Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char, at- 
phanumerlc display. ROM monitor,, fully expand- 
able. $375.00. 4K version S45O.0C, 4K Assem- 
bler 385.00, 8K Basic Interpreter $100.00. 
Power supply assy, in case $60.00 AIM 65 in 
thin briefcase wiih power supply S485.00. 



Not a Cheap Clock Kit S14.95 

Includes everything except case. 2- PC boards. 
6- .SO" LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit w/.BO" 
displays. Red only. £21.95 Case $11.75 



Video Modulator Kit $8.95 

Convert yourTV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions 



$-100 Computer Boards 

BK Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 

24K Static RAM Kit 423.00 

32K Dynamic RAM Kit 310.00 

32K Static RAM Kit $475.00 

54K Dynamic RAM Kit 470 00 

SK/16K Eprom Kit {less PROMS) S89,00 

Video Interface Kit $139.00 
Motherboard $39. Extender Board S3. 90 



79 IC Update Master Manual S35.00 

Complete ICdata setector, 2500 pg. master refer- 
ence guide. Over 50,000 cross references. Free 
update service through 1979. Domestic postage 
$3.50. No foreign orders. 



Auto Clock Kit $17,95 

DC clock with 4-. 50" displays. Uses National 
MA-1012 module with alarm option. Includes 
light dimmer, crystal tmebase PC boards. Fully 
regulated, com p. instructs. Add S3.95lor beau- 
lirul dark gray case, Best value anywhere 



Stopwatch Kit $26.95 

Full six digit battery operated. 2-5 volts. 
3.2763 MHz crystal accuracy Times to 59 
imn. , 59 see . r 99 V 100 sec. Ti mes :std . , split 
and Taylor. 7205 chip, all components minus 
case, Putt instructions. 



NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge 
and then charges inem up. all in one kit w/fufl 
parts and instructions. $7.25 



PROM Eraser 

Will erase 25 PRQMs in 15 minutes Ultra- 
violet, assembled S34.50 



Hickok 3V 2 Digit LCD Multimeter 

Batt/AC oper. 0,1mv-1000v. 5 ranges. 0.5* 
accur. Resistance 5 tow power ranges 0.1 
ohm-20M ohm. DC curr. .01 to tOOma Hand 
held. Ht" LCD displays, auto zero polarity, over- 
range $69.95. 



Digital Temp. Meter Kit 534.00 

Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like It 
available. Needs no additional parts for com- 
plete . f u II ope ration . Will measu re - 1 0O D to 
+2DO a F, tenths of a degree, air or liquid 
Beautiful woodgrain case w/bezel SI t .75 



TERMS: J5.0Q rain, urdsr U.S. Funds. Calif residents add 6% lax. 
BankAraericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 



FREE: Send tor your copy al our NEW 1379 
QUEST CATALOG. Include 28c stamp 
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74CI93 
74C5H 
74CBH 
74»£J 
74KP5 
•iH:fi 
WC9& 
BDC9^_ 



LMTiffli 7? 

LU7I1H M 

CJU72W/H iS 

LH733N ICQ 

LM739N I. F9i 

LH74ICNM .54 

LM741 I4N 39 

LM747N.H 71 

LM74tH,ll 33 

LK13CW I 95 

LM1J5J.GH.1I tt 

MCHUJf I as 

UCI44W I » 

LM'JK'J :■<, 

LUlilfiV t TS 

«C17415Cf J.CO 

UH111N 1 95 

iMTMi'. M5 
150 



Jwoow(a4Wj si 

LMMOJH I 19 

LM3WHH 1J5 

MC5568V 59 

■OSB 485 

LM75*5flH 41 

7HSSCH 31 

7S4SXN 39 

7545aCH; 39 

7S454« 3J 

75491a 7» 

r549?CM 99 

r5434CX Ifl 

*C41» 19 

F4C4151 J95 

RC41S4 4 94 

_HC41B 4 49 



J4L513S 
74LS139 
74151 SI 

74LS155 
741S157 
74iJ}]M 
741SBI1 

'4.Vi; 

74L51U 
74l£9E4 

74L517S 
7415111 
74UfD 
74LS19E 
741SIK 
74L5113 
74LS194 
74L31H 
74LS3SS 
74U257 
74L5251 

7ils:m 

7IL5in 

T4LS3A7 
74LS5&) 

r*Li57g 



—. 



aCromemco 
t n o o r p o r a I '• d 



IS 



ii 



"t I-ART Ctomamta-j TU-AftT 
* ^^ J»lll d | 3 i tt i ^efface Ii * 
r^lIy-riJ-^a I cnnvenlent OlCrUm 

L^IJJIlOl !oi r. HT'tnlirali. line 

T . r prlriliri. rnoflomi, and 

IntPrtafP o< h «r devkcei. hUf 3 
iiiiciiuLt HfJJ| |^o por|j, ?j-&n 
parang I/O pom, »rsa JCi inac&endent pro- 
griminuDlc initrv*! nmsr'.. Baud riteijr« 
ioiEwjrr-tcict^fiic Trom "jQ-K.MC. baud. 
n*t vqclOrfld pridrmued ini^rmpii. to it n 
Mb\* la lupoori !"c pAwor^ul ,-tcr.ot<a <--,. 
terrupt tUuCtura of ■ Z^a ti I ci on r ett< ws r , 
B Int4trvil tlrrurt w/reiM«irtie CxpibllEty, 




L«tht t T *> »ei 



Chy^. | CVn» »TT LkH « 



.n«t ';h V j.I IMH _ _ _ ... 

l^i^wwwMiTUWT* [AHMibhirr S295.00 



DISCRETE LEDS 



.200- ill 
XC55£N red 
IC5S«j gt«n 
KC5S6T wlkm 
XtSMt clen 

JWI- «i. 

HCWC OIHX 
KCHV jKton 

.170- dJa. 
mviqb red 

.HS* du. 
MVM ua 
1NFRA.RED 

5<tl 



S(J1 
'■Si 

5/71 
*JS1 



67S1 

LEO 




Pouuurr 

9 1 7 Due MkHa-nd 

Ctfrtrtttfi amrit'ite 
ConwMfi Cittvedt-r<d 

Convngfi Aivji-gfin 



DISPLAY LEDS 



TIMEX T1O01 

LID UIO CR»ST»L OlSPUlf 
CUSS II 

FIELD EFFECT 

ee'eel 

4 Djr.lT fi'^CMARACTEHS 

TUMEE ENU-FyCIATOBS 

3 00- X >.S0' J PACKAGE 

■ffCLLmes CONWECTOft 

nOfllTrmsmii!.** .ST .95 

T1D01 A 'FUHKiivi |.ZS 



ma. 

2 95 
4 .15 



PSUMTT 

CynmoBrVrMCiftd • 1 
Co-nisi!' CalhpC* -rt-0 D 



MJU<74 
MAN I? 
MAN 14 
VAN MM 
MAN 543Q 
MAN 3640 
UAi.-4.fi 10 
U4Jd4f4Q 
MAN 4710 
UAtMttO 
MAN 4740 
MAN 1110 



C&rrurw! AnMt-ciriRijFf 
temnwn Am4t-«j(^i 



Ckniira?i Anoflf •*« 






NAN Ufa 
MANU40 

MAN Bird 







4<7m.[hijLt.FUlDP 
4 x r Efll E7>f>t-LHDP 
CvrmOf CMr.Kttf . I £ 1 1 

4 x 7 Sal LW-Hf worn -nil 



19 94 

15 DO 
»S0 



RCA LINEAR 



CUD1.3T 

CAJOJfiT 
GA30J1T 
CAlEWEN 
CA3059H 



7 15 CA3DB2IH 

? M CJLVD3N 

244 CA30KN 

S 35 CA3C49N 

1 3D CA313DT 

3.24 CA3140T 

3 75 C« I ECT 

■K CA3401H 

200 CA54CCN 



CALCULAtDH 
CHIPS/DRIVERS 

IHS725 (2 95 

(U5735 ? 94 

IM0K4 7 GO 



CLOCK CHIPS 

HH5309 14! 

MM5311 cj 

UJ4312 4 | 

UM55U A ; 

MM53UV G J 

UMSllB 9! 

MM5J49 2.S 

MM5317>'119!U * | 

£77001 B i 



B FttltLP 
14 pill LP 
11 pr. LP 
H i'.-. ,f. 



1-24 21-49 40 iM 

n IE 

.19 11 



■t SOiOtRTAil — LOW PROFILE |T(Hf SOCKETS 



HC1ADBL7 

MCHUU 

HC1439L 

UC3D22P 

MC3041P 

MC4D't4<7441fti 

Mt4M*P 

MC4040P 

WC4044P 



22 W LP I '37 
"" fl LP .39 



25-49 50-100 



iBiwiSr 

19 pm S ' 



10 pi WW 

liptaWW 
1!P«WW 
JOE-nWlV 



?D p-n LP 45 
SCpFiLP .49 
» SOLD EfiTAIL STANDARD I Tlfi) «PnLP A3 
M pm ST * M 

55[-nST 1 J! 
4Q0ttST 1 59 
SO LOUR TAIL STANDARD I COLD f 

I* pin SB I TO 
2B|* 5G 1 1* 
JfiEniEfi 141 



WiflE WRAP SOCKETS 

(GDLD) LEVEL ^3 



22 pin WW fi 94 
24 pn WW 1 OS 
» pit WW 1« 
3S pin WW 1.5* 
4dpnW¥r 1.T4 



1/4 WAH RESISTOR ASSORTMENTS -5% 



'WHV DQHM 'S"mm ib C*v ttOMH 

Z7CMI ji i^v ¥icnu i'Ohu ^lMi 

El DMM |? ">W 130 EMU IN CHW IMlVW 

IB owi ;m c«w .'.'a uw aw dhu » c«v 

i:DE>-« MOP-iU tM&HW (Jafll-U: Ii 

IJ« <.K '1. 



J.'t 



ii. 



?.=* 



I ■ 



IM 



hpcs S1.75 

mpcj 1.75 

so res 1 .75 

so Pa 1 .75 

so Pes 1 ,75 

mra 1.75 

MFCS 1.75 

ASST. 8R Includes ResislQfAworlmenB I -7(350 PCS,) S9.95 63. 



Sum* u» 



l» 

DM 
CD. 



$10.00 Min. Ordflr - U.S. Fundi Only SfMC Shetu - 2SC 

Celil. R«identf AddeXEalHTex 1WO CUtgleg Avilllbhi -S*nd41^ti*mp 

Poiisge-Add 5%plLfsS1 Insurar.M llfdnirtd) 

PHONE 

ORDERS 

WELCOME 

(415)592 3097 

MAIL ORDER ELECTRONICS - WORLDWIDE 

13BS 5HOHEWAY ROAO, BELMONT, CA 940OZ 
ADVERTISED PRICES GOOD THRU JANUARY 




AV.V-31M 
AV.i^;m 

AV-44I7I 

HD0I6S 

iicv:.' 



TEUPHONE/KEYBOAFID CHIPS 

Plllh E3ull.jn lelephoin! Duller 
ileoejiory Dialler 
CMOS Cldch fieneraisr 



S1I.B 

4.11 



ICM CHIPS 

ICMTM5 CMOS Pieown Timer 

/C*m« CMOS un Sloo»jid.mpner 

' ■' ' •:. : ; ;v [>.w:i.3:nr 

ic«720fl Seven Decade Counter 

ICMTOM Cloo Seoeraor 



?^9S 
■in 

7» 

sss 



NMDS READ ONLY MEMORIES 

MCMftrl 12* X9xr ASCII Srtfftsd ttth Greet 13.50 

IKIKSH l2eK9)(7llfitliS,mHJIP«3urK 13.M 

MCW6S75 l2BI9J7«»lujQ«rolCHl/Geri 1J.S0 



1t07eoi 

TUSMOI" 
H.4S6CP 
I1C90 
9SH90 

1N33 

33M.'CCH 

TI13M 

MMS3J0 

«MS3M 

LD11D.-111 

MC1M13P 



MISCELLANEOUS 

Quia Lou nose Bi-let Ot Arao 



Single Swflduiej n*gme1Qi 

DniOe 10.11 Presulei 

H.-Sp**d Dividt 1D/11 PresalBr 

PhcrtaDirtrijIon Qpta-lselEDI 

Tco Qctine freq Genemor 

SMhj 2-pnase MOS dock dHvei 

.ZP fetf n-lim desiilare Wi'intefl kKJic riup 

TV Cimeu Sync Genencer 

4K Dtgil CPH Logic Block (Spwiel) 

3 is Dign A.'D Conviner Set 

3kr DMjit AlO Converter 



: o 

149 

1 7S 
IS SS 
11.96 

3 95 
17.50 

3. 75 
10 95 
UK 

MS 

!S.Muel 

13 SS 



L.ITP0NIX ISO-LIT 1 

Phalo Tianiisioi Opm-lsolelor 
(Same is MCr 2 or 4NZ5) 

A9i eacli 



SN 76477 

SOUnB IStNtWiOR 
Genarelei Camelex Sounds 
Low Power ■ Pjogremrniok 

G3.95 each 



TY GAME CHIP AND CRYSTAL 

AY-3-8SO0-1 eiiil 2.01 MHZ Crystal (Ceip 1 Cryilal ^ n - . 

indvdei score display. & pirues ane select angles, etc 7.95/Sfit 



infos 

XA210 

KR215 

XH320 

IB-Lo55 

XR5SS 

IBSS6 

^H567CP 

Kft5S7Cr 

KB1310P 

XH14UCN 3 33 

XFtliM 1.95 

Mill) 1 .95 



SB.JO 
4.40 
4 40 
1.55 
1.50 
.39 
H 
H 
1.2S 
1.95 



EXAR 



JB2D6KB 19.&5 

KR1800 150 

XFU20S 4.40 

XR2207 3.BS 



XR2211 5.» 
XR2212 4.J5 



XR224«?CP | JO 
XR2JS4 4.25 
J?0 
2.« 
1.25 
1.35 
3K 
41 » 
3.60 

:tfi 

.75 

1-15 

1.47 



XFt2Sfi7 
Kfl34Ca 
XA4.136 
J.FH151 
XR4l?4 
XiMJIM 

mnu 

KR4S5a 
KJW7J9 
XA474T 



OIODES 
TTPI rat si w 

•.'. .'1 1 J ] tOO* 

1*741 j 1 40}m 

EM752 5 ft 4B0rn 

1N753 9 2 400n 

1N744 «f> 4Q07, 

Int757 9 q 4a0n 

1«75S 12 4C0ni 

una j : 4oom 

tN945 14 4Unv 
14533: 54 'JX- 
IpUI34 152 LAC-, 
1ptU14 

1N52K 
1NS242 
IN524S 
1N454 
t-f4JJ 
.N4J5A 
JN4001 



'1M 

4,1 n 

4<l. 00 
4rl00 

4r1» 

4M BO 

'If; 

4i'ia 



44571 
50>n 
SOOfn 
5O0T. 



6 l-M 
E.I DO 
5'l K 
l?.'l CO 



1N1HB 
TN4.54 
1N4F33 
1N4734 

1 14735 

imfA 
mm 

1JM742 
1N4744 
1N|.t« 
1 If 111 



K1L13 W 

! ICOPIV1AUP- 
! 300 Ply T jU4P 
! 4a» m I AMP 
i 600 PIV I AUP 
S- MB PTY 1 UIP 
r 1000 P1V > AMP 
50 JTOti 
75 Ifai 



I? I M 
12 EDO 



fclOO 
14100 
IH 00 



90 F { ft AW 

'■W*r,3£ AMP 



INIltS I40P1V35IUIP 



SCR AND FW BR10GE RECTIFIERS 



C3fiU 
2VJ37! 



j 400V 
35A4> COOV 

i64.nr 300V 



LViJOr 

MP£iW5 

MPSAoe 

715*1 

TIE*! 

4H09 

40410 

40673 

EH9I0 

7N2ZE9A 

2N2221A 

2N2222A 

PH2222 PtuLK 

2rT?364*, 

MP5J349 

mm 

JN2S07 

P4,j«? PlKtv 

2N292S 
UJC2955 
2H3053 



IHAWSiJt^RS 



FW SftiDGE REO 
Fw BRIDG5 REC 



5 100 
EM 00 
6/1 GO 



5 I M 
7MO0 
4^100; 
5M.EH 
4,100 
4.1 DO 
VI cn 
■ ' X 
5nOO 



2N3Q55 
MJ13353 
2N33H2 

?nj:?s 

PN3557 
PN35EB 
PH35G9 

HPS3fiTi* 

ups3;l>2 

21*3704 

MPS3704 
2*JNt5 

MP3170S 
2*0700 

J«37L>T 
2N37I1 
e7N3r24A 
2H3725A 
?N3772 
2113I21 

:- ■■■'■>:, i 



1.00 
5.1 » 
S.'I.DQ 
3M.O0 
4.1.00 
4. J DO 

si.oa 

5.1.00 
5.1 .00 
57100 
5100 



CAPACITOR 



2143904 
2.N3905 
2N34W6 
2H4.013 
?HU?3 
PN4249 
PN4240 

2N449I 

2744402 
2H4403 
2htt<» 
2KLOW 

vnrtt 

2H!M 
2N4099 
7«51a?9 

PN5I.3H 
P«134 
JN5139 
2N52ED 
2N5449 
7H5941 



4H00 
4H1D0 
4 ^DO 
3MO0 
BilOO 
4.1.00 
4/1.00 
471 03 
47I.DO 
4,1 CO 
4M.DQ 
57100 
' i >:: 
4i1 00 

4 1 M 
4,1 DO 
5M.0O 

5 I'M 
1 I-3S 
1iM 



__v_ 



l&p' 

100 pi 
770 pi 
470 Hi 



007? 

D047flll 
D'f-il 

.1715V 
IE735V 
77735V 
JOfJSV 

47735V 

ftO,-35V 

lOUUV 



47i50V 
IOjSOV 
33750V 
4 7i?5V 

IQWrV 

7a?l«V 

2WBV 

-!-KV 
1O0.&5Y 
ICO 50V 

2507JSV 
220.50V 
470iTiV 
IOM.'1-EV 
22C0.16V 



40 VOLT CUAHIi: 
Rt CAf ACtTORfi 

_ 

OOIjhF 



D047.+F 



CORNER 

^S Tp ri 



T MTSJfl FK.M UPAtirOPS 
Ot &4,'-ll 

07 



71 



17 



.77 a 



22ori 
T4N r*iiJ4MJ dOUDt UTACTTDfll 

J JMiV jj a ji 

7 iinsv .» jj j? 

17 SJlSSV aJH Jl J7 

17 4 7/25V ,B ,» ,2i 

17 6<V24V .49 ,44 ,35 

17 1S.25V .75 .f* .59 

17 JSflV 75 .40 JO 

ELtCTJWirnC CAMtKEHIl 



4?.'25V 
.47j40V 
lOrffiV 
1 0V25V 
10iEtrV 

4 rtm 

4 7t3SV 
4 77SW 
fOUlE-V 
10i74V 

10r40V' 

47.S0Y 
100714V 
103r74W 
1W50V 

77071 EV 
470,75V 



10 



84 



CIRCLE 22 ON FREE INFORMATION CARD 



f^-&& Continuity Tester and Flashlight 

Go nve n i ent ve rsati I e to ol f or qu ick I y 

checMng continu ity of dead circuits, 
switches, appliances, cords, fuses, 
motors, control equipment, coits 
and panel boards. Also tests cir- 
cuits for ]ow-re si stance shorts and 
helps Identify wires in multi-wire 
cables. Dozens nf other uses. Pius 
L P Jrl the added convenience of a handy, 
1 // |\ durable flashlight Uses two A A size 
1 (AJ ) pertiight batteries (not furnished \. 
\**Lf insulated clip prevents accidental 
\Jr* shorting to case. Alligator clip has 
48" lead with plug. 

RT300 *7.95 



Custom Cables & Jumpers 



DB 25 Series Cables 
Part No. Cable Length Connectors Price 
DBS5P-4-P 4 Fl 2UP25P SIS 95 Hi 

DB25P-4-S 4F1 1.0P25P.1-25S StS.95o 

DB255.4-S 4 It 2-DPSSS $17.95 sa 

Dip Jumpers 
BJ14-1 1 It. 1 14 Pin $1 S9ea 

QJ16-1 111, 1-16 Pin 179 « 

DJ24-I 1 It. 1-24 Pin 2.79 ea 

OJ14-H4 lft 2-14 Pin 2.73 ea 

DJ16-I-1B 1ft. 2-16 Pm 3 19ea 

DJ24-I-24 1 ft 2-24 Pffl 4.95 ta 

Far CBjrttjB Cable 1 1 Jump in. Sbb JAMECJ 1980 Catileq lor Pricing 
2S FIND SUBMIHHIUflE 

CONNECTORS 

(Metis HSZ3Z) 

FART HO. DESCRIPTIO N PHtCE 

DS26P PLUG (ai picmredl S2.S5 

DB2 55 SOCKET 3.50 

OB51 225-1 CABLE CO VE FHu r [IB ISP or OH 5S. . . UE 

l)B25P-ajl PLUG - flight Angle - P.O. Mount 4.95 

OB25SB31 SOCKET - Flight Angle - PC, Mount . . (.15 

Printed 

Circuit 

Connectors 

.1 5& Spacing -Tin- Bauble RmfJ-Chjc 

BsiisrMicd Contacts 

Fits .QM la ,070 P,C. E3.inn.li 

PART NO DtSCPePTION PRICE 

is/jbst i5,yotoow«i-»WEi:E¥Bi«i si.as 

1 6 36 5E 1 ;; .:i; CoAEacii - colder eyelet 2.49 

22/44 SE 22/44 Coruacii - SQldar nyflei 2.9& 

2ZV44 WW 22/44 CaniacK - wire wrap 3.95 

H' 1 OH WW &Q/IQQ Contact. - wiie wrap (A6S1-1 1 . 

[.12SSnicmg) 5.95 



Jumbo 6-Digit Clock Kit 




+ Four j£30"tit. and two .3M"ht. 

common anode displays 

* Uiei MMS3M clock chip 

* Swiithtj For hours, minutes and no'd functions 

* Hours Milly viewable to » r«et 

* Simulated walnut on 

* 1.5 VAC operation 

* J2 or « hour orierat ryn 

* Includes all components., case intl w»li Irareifor-Ticr 

■Sliflf 6Ae X 3m X 1*4 

JE747 $29.95 



MICROPROCESSOR COMPONENTS 




JE701 



• EriaFU .300 ht- CDFT-.en. EatM- 

pri-D dlipley 

• U«e« M.M53 1 4t clock en I p 

• SwlEcKas for tiourp, minutes 
i -i : ! hold mortal 

• Hit- ojiilv viewable to ?0 ft. 

• Simulated walnut cam 
-115 VAC opoTjriEcjri 

4 1 2 or 24 Fir 1 , operation 

• IiTlCI, pill Component, case fli 

wall transformer 
•SiM! 6Jt Jr x 3-1/8" * tW" 



6-Digit Clock Kit $19.95 



Regulated Power Supply 

Uses LM309K. Heat sink „'*-**. V- 
provided. PC board con- — 
struction. Provides a solid — 
1 amp @ 5 volts. Can supply up 
to t5V, ;9V and =12V with 
J E2 05 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3W x 5" x 2"H 

JE200 $14.95 




«V* 



| ADAPTER BOARD 

f -Adapts to JE200- 

| ±5V, ±9Vand z12V 



DCVDC converter with +5V input. Toriodal hi- 
speed switching XMFFt. Short circuit protection. 
PC board construction. Pi9gy-back to JE 200 
board. Size: 3!4" x 2" X 9/1 6"H 

* JE205 $12.95 



B1J 

eu 
mi 

SB i 

tm 

RSI 

,;■■ 
tJS 

BSr 1 



- iM DA.1 MM SUPKmr DEVICEt- 
GPU 

B-Hil 1-viT Dui- j: 
Prron4> IUkfUiM tartref 

£i rJ.T';iTj".Ji I.-. Di..ft 

ClOCh GfcrHr HQI:Df**I 

?»: ;'-if' 

Syiifrre Cnjujoicr.Bejn Fhfirti 
5/illVrt CoilnoVl 
p-:o Cwrni. IXKUSjMUI 
Piog fflutJ>UT|niftr 
Prog Pine* l.fl(WI] 
Prog OMACarnrvl 
r.aj kii.-rup: Cgnufof 
— HH (iM JUf PfJBr «YI us— 



-MCrWHatHF 



J2S 
5« 

JS6 

'Si 
S» 

(4,19 
fl.fiS 

1S9S 
l».io 



351JEHU) CHirjcttr G»n«alflriup»f aw) 13 85 

IlliM2H Cmrjclfi- fiPftirUarllo-rtr {JH) 9.H 

r&IS CrjfKEif Gtneife- IQ.U 

MUS?3QN 2ftiBBil H*MOily ttifftof, 1JS 



MtfiftDttP Mm unfi Clou iml Rim 

MC58?i Pinph inter Awl fMC&§3ai 
M 05*29 

MCWW 
MG8U2 



114 e 

7.41 



I CUXJ J1 ROW I MCJW55 -4.1 U » 

/.■SlfrtehfWiOua Ca-nrn Wli>»r f 91 

Sifiwrir-nriBiii Sritf Dili jtaipl 99i 

fl'HO bin Dirji!>l MMDJ t?.9S 

MCSBS? 34M tft WeduMor U « 

MOJAU &»W3-Stili Qui Tunt IMCIT76I ? ?5 

Hiciupmcaun cwps^muuuiiHiflUi 

OtH7*0C\ CPU su% 

/B3*[7M1-1) CP(J 1S.5* 

CQPlAD? CPU 1D9S 

J4M UPU ID QS 

B«? CPU 11 « 

«&S J'M MPU it/CkO, HAU I hr: W.iS 

PBQU CPU 14 4!i 
TUS990QJL '6-D.l UPU Uvnvirffl'l, nulDpty 

ft S.i-.S! 49 9* 



I1D1 


JSWe 


1103 


ior«i 


-■lOiiSipii 


»5S4 


?I03 


'.orixi 


21 UK 


KIZ4X1 


2intBini 


ZKX4 


?1l? 


*5BM 


21 U 


IU4^ 


nut 


!tM>:i 


31.14-3 


ID34K4 


ZIHL-.3 


IJMX4 


5101 


2S6X4 


S2!0 HOT 


1D96V1 


?4Bt 


)SK4 


T4SIW 


J*Wt 


KUZ1 


;«r 



VMC-'lI- 



MHJS06H 
MM5I&I 
iv:wui«i 

zswr 

H11 
25 ZZ 
2SZ4 
2525 
2S27 
2S2u 
ZS2S 
25H 
3J4S 
J4L&G7D 



-i!-SI~ PLC-S :n^ — 
Dual J5 Eei EVurne 
Dull SO At &>r jtic 
fJuil iC&iSi:j-; 
(Mf IB lil 51iuc 
Dull E4 Bit ACftfTiLriJtur 
SCO-S12 At Dyurnrc 
1D24 Ovnirtllt 
rUJj; 32 &t SLlhL 
Dull 132 frl SlJhr, 
5>2 SbPE 
1tt24 L>ytuinic 
Dull 25S Bit St,!.-; 
Dull f DC 5! j"-c 
Dull MO Oil SlUie 
Chiiil SO BH Sdtu 

no 

*W Hipviirr Jin (TrfSUHj 



UPD4M 
(HT4037> 

(JPD41G 

THS4S44- 

45IVL 
IUSiW5 
2117 



supo 

SUDC 

StrbeMOS 
Static w- : 
SUtiC aSOn, law Fi 
StlKSCViI; 

SiJbC 3CO-.5 IW p 

Stt 

OfflfeTliC 

iliotTma* 
Eli-:-: 
Dmanilc IS jr. 

0/nimic IS mn ?' 



Slidc 
Crynamie .:-S0ns 

LVfTl*fnic 



U54 
14 » 



IB 



ft.TS.lOl] 3JHT BrVLID 



LWA 2W4 

2Z1E4HTEL -f-.- [rn;i.i 

TKS211B )SX- EPROW 

137141 "FHequir« angli ■ 5V pmnt- wpph/ 

TMS2532 ^OIS EPflOH 

?TM BK LPRDM 

2T16 T I 1H('* EPfWM 

"RifliiinH Swllaari- -5V, *5V, -12V 
S»3 <W FAUDS 

«30H-1|761t) 1024 Tililiui BiEtfjr 

£J:C-i'.T.>:. 254 Owl C RjCOUr 

S2S23 32XS 

S25115 4096 

SZStU 32XB 

74 lM 512! 

7-HM I'55 

T*S»7 103-1 



FAP*K 



Ouki cmiionf 
6paUr 

Tamil 

TTL DpHi CeflHtsi 
" ' l Qptn Cuftrjctor 
SUDC 



ess 

59A5 
49 SS 

■1 :* 

(US 

eus 



OK 
395 



JE600 HEXADECIMAL 
ENCODER KIT 



ill 



,3io:r;isa( uii 
• J UHt Ci irtc if,? wrtil on» Ni"B ="- 
Cie-i «nfrjlxnn 

a rjlK;j^» ecu" grp,i;(g "31 111 ll 



icD IHJ3bL ta !*■■!.. flH[«I 

ftst MjartltRnt •ii" SMnciro 1S own 
1C rannttttr 
* D"ie - S'e'DC ttOvHI lor 'Jit-'aimni 
fULL B BIT UTCKE0 OUTPUT- 19 KEYBOAflD 
(hi Jl KM f newJir <r r >ej ■[£ prcmides r*c ueifHi r*.i«5irrjil 

diqili pr«lL.E(:d IrflM 1H|u*nnU kt r W!"li to llfl* dirECt (704' 

umiagJiM Jl b>l fmciefHHiHv ei 9 bH ^fi-an, t ■■t»-:t Tihui 
Ji| Motianai e,F r i i' D pifl ,Ml«l Kir usir geamllani *Jh ine tot i*i? 
i D HiaitaulirJ le'iiiablr Tiit^:pgn Jrt uifncd ind Rvan.ifiitd 
w«h LED iirir»uu AIM ytckdfd ir i hy ti1i> s^dM 

JE600 $59.95 

i !,::.:.-,,', -H-..I Keyped cntv SI 4.95 



DIGITAL 
THERMOMETER KIT 




■ Dual mnirOTi— iwliching control ror in- 
door/suxdooror du*l mo r» ito rireBj 
'Loii;ir'uaus LED .&" hi. diiolay 
- Rflngn: -+Q n F lo 139*F / -40*C to lOQ*C 
• Acc uricv; ±1' nominal 
*S<1t far F ph rarehalt or CbIillii rciUing 
■Sim, w«lrtMt caw ■ AC wbII adaptor inc I, 
•9h: 3-1/4 J, Hx6-5/8"WKl-3/e ;:, D 

JE300 $39.95 



62-Key ASCII Encoder Keyboard Kit 




T ma J E E 1 62- Key ASC 1 1 EnCOdor K -■ v bas rd 
Kit can be interfaced into motT. ativ ccm- 
putar '.yiicni. Tin? J EG 10 Kit eoffl«x com- 
plato with an industrial grarft k4ybt!ard 
iwJtch iiiambly (62 kays]. IC's. focketi, 
rrjniiuctisr. ;:-!-.:■: '. i -:j : ■ ■ rr components and a 
ddublt'iided printed wking board. The 
keyboard a Humbly raqUirtt -5V 9 150mA 
and -12V© 1 OmA ior □ pa ration . 



FEATURES; 

•60 Key* generals the full 126 ehji- 

a ctni-s., upoar and lower case ASCII 

sat 

• Fully buffered 

m 2 ii : c-r-d p i in c key i prDv^dad lor 

custom applications 
*Caps lock for upper cana only 

.alphiF character j 
*UTi1IJe s a 2376 140 pinr oncod-or 

read only tinemary chu 
■ Output* directly Cdrti patibto with 

TTL/DTL or MOS lo-iic arrays 

* Easy interfacing with a 16-pin dip 
or 19-pin edge coonector 

JE610 $79.95 

EZ-Key Keyboard only. .$34.95 



HICKOK 



LX303 Portable LGD Digital Multimeter 




M« if ll-luei IUv> | I <( »D Aui. >& IK d, i g •. > ■ i 

„■ Jt, J , nte>-i i,^^™. MM«UH.<| 

ien >i <j.g mi la DCvrfn i> kMtn .•.■ 



The Incredible 
Penny whistle 103' 



$139.95 



KM Only 




LX303 



Digital Multimeter 



ilfiu ACAQAPTER 

PA&PEO CAflRVrNGCASe . . , 

KiODCPflaae ADrV7En iumo idhi 

4W.V OC PBDHt 

10 *n -;i DC Cumnl Shunl 



— hpill 



. $74.95 

J.B0 
J JO 

11 » 

35 00 
11.S5 



SIO-QO Min. Qi Jcj - U .3. F i! mi* Only Spec Sheets - 25i 

Cllif, Rasidanti Add S% Salei Tax i960 Catalog; Availablo - Sffnd ltd Stamp 

Pottage— Add 5% plus S1 Insurance [jf ilcsnod I 

JHaaaaaaaaaaaaaal phone 

3HHGCO WELC0M S E 

Ri3rarm?mci «ib 092.S097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355SHCRFJWAY ROAD. BELMONT, CA 94DDZ 
ADVERTISED PRICES GOOD THRU JANUARY 



■pfniii m q c«m» gr <(caidig cju ig and t«m tudm Uum *i 
ad rtr^eetiinarHs lar In* itank* and it a itue \a eoir. - nupn:ite Jinrclhr wrtre 
deUrn 4iKi terinnH Tin Ultp^ana ' Aim-rsn} #4 HtnmuMetiborti In 
IS fife c' cJIQOJ jciunmml-s 3M II tu b allh neAtflKelAi, rrjCJy ViSllM 

inuithM MiUnH rrcflLtVi-sn-lr Ke>«g 1irt dgsen iiuBt.fl«»iK 



„ JB Baud 

. . .Mrntbrenaui Sartak 4>tiutti to Turk «n H itdutti 



. .2025 Hz lar sh£«- tZU fi fat mat 
II aiinrurt rttaaudit .SAirfcii =r"«usi* Ln* [iwrnuJ, - isuc isit*, 
1270 mart "lijl - MS jp^g. JJJJ mlrt 
46 d&ri itxouitvinv nupHd. 

'rflrre -S rfpm 



Rccaivi Frtquinty Taltrinc* , 



to ■ 24 db<n 



. . r -kmp fp iricfftt iiitpr-niticall'r idiinls la 
Anr Ear ofaruion betnHi 1 BOO KM ind 2400 U-* 
. .Li* RS'232C c cQ mA, turnm Im.o nt«nt' et 

aptaiuiuwd ind nop. ikhi-'i 
. .120 VAC. uoglt phjw, 10 Wirii 

, .All «ntpOrnn|s mounl en i '.i:i]i ir pf 9' 

prellBfl Clrtorf bOStd AllCOflipflngp*), indutM 
j VTJM Autfe QitJLiiar. frugumci, Cauratf aflfl.'er DsDltasteae- aa iij/i 



TRS-80 
16K Conversion Kit 

Expand your 4K TRS&D Systtun to 1EK. 

Kit coenaj coinplelhi with: 

* 8 Aach UP04T6-1 (1SK Dynamic Rams , 250NS 

■ Dociimcnlgtinr. for cailVOflion 

TRS-16K $75.00 




JUSTU/RAP" 

■ 30 AWG wir« •.025" sqU&re posts 
■Daisy chain or - ".ml; m cut off 

point-to-point • includes 50 fLwire 
■No stripping. Or slitting required' 

just wrap 



fn No 

JW-1-B 


C.hr 

Blue 


Priu 

S14.3S 


JW-l-W 


Whit! 


14,85 


IW-1-Y 


Yelten 


14.95 


JW-1-B 


Red 


H.S5 



JUST UURAP Replacement Wire 

Pif, N4, Catar P. le< 

R JW B Blue SO T*, rail S2.DB 

R-JW-W While so fi. roil 2.BB 

R-JW-Y Yellow 50 It. roll 2.9S 

R-JW-R Ret) so n. roll 2.98 



JUST \JURAP" Unwrap Tool $3.49 



O0OO 



JUST WRAP" Kit •^•^•■*- h ™"*' 

•JUST WRAP ToPl »iLinwrapplfi3 Tool 

JWK-6 $24.95 




Vacuum Vise 

Vacuum based light duty 
«l*o for smjill cnrnpOrnnli 
end auambllei. A.BS can- 
Kruciion-, 1 St" jaws, 1i4" 

travel .Can ho pfii m jr'entl v 
miallad. 



VV-1. 



$3.49 




EPROM 
Erasing 
Lamp 



* Erases 2708, 2716, 1702A, 5203Q. E204Q, ate. 

* Erases up to 4 chips wit Sin 20 minutes. 
■Maintains constant exposure distance of one inch 
•Special conductive foam liner eKmlntlCS Static buildup 
•Built-in safety lock to prevent UV exposure 

• Compact - only ?-§f&" x 2-7/8" X 2" 

• Complete with holding tray for 4 chips 



UVS-11E. 



. S69.95 



Micro- Miniature 
Joystick 

•2 ear.fi 10BK pots (Linear 

Taper! 
• Printed Circuit Board 
Mounl 
■>.£! •Siie:1"i1-3/l6")(1'3/ie" 

Micro-Miniature Joystick ...$4.95/ 




> 
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GIANT n SALE 



^HTa penny more GETS YOU TWb ]| 



4(M WO WATT RESISTORS, carho-filmi. CArtiPn*, lomt 5% en, i>45fcr 

5D-T ERMJNM STRIPS, Utfd .older and KTVW IvpM, 3 lujji & up, {#314? ... . 
1 -WATCH GUTS, UO r wk kiw>wj how good, m icro-d.gi1.il bofuiuji, (#5-1 15> 

1D-10MV 1A RECTIFIERS, 1MM7. tpcxy cist, ixiiS Icidi, {ffSHfrl 

6-2S WATT PLASTIC ?OWfK r 2Mi!M mi-.u, TO-220, 20<lbvebo, 3 A, («17U) 

4-CALCULATOR AC JACKS, 3 ttrroi nalX t*k« mini plug, t*23«d 

bS PRE-fOHM '< WATTER5. popular ulucs (ot PC ippf. [#244-1] 

J 00 -PC BOAR D PARTS, bwdi laadrd wMOO*-. pirn, hobby .bortini*, ' ■■ V'-.V 
40-LOW NOISE RESISTORS, 1/8 fr VI W, avidv A nugiwlic film, <*220> , . . 
+4p^5E.MI-COS' SURPRISE . m\. itntn, diodes, etc. untcUcJ. 1*2.126) ... 
20-TRANSISTOR ELECTROLYTJCS, ml. valtj»( frtm S-100 mfd, (MM) ,. 

1-LASC* OPTQ COUPLER. |yp r HI IC J, mini dip. 1*5700) . . ;.. , 

10-UPglGHT ELECTRO*, 100% rnt'd values and valligt^ (#5900) 

2-GE SW AUDIO AMP, |ype PA-2ftl tt chip, mono, 1*M522J . , 

l^ERCUJtY TUT SWITCH; NX. rated 24VDC Q .0SA, w^Cidi, 1*56*6] .,. 
S0-CAP SPECIAL, assl. valuti in mylar, mica, ceramii'. d.jc, *lc. (#37751 ., . 
-tD-mmilKU CAPACITORS, used for harm, if, UHF circuitry, ■"■-:■ 
M-FLASTtC TRANSISTORS, mid untuned and hobby, («U0Mr .......... 

S-6V INDICATORS. w.'l«di, t»l limp manutailuren CXCCH, 4*5&9JJ 

4-12 VOLT 1AMPS, w/ltadi, popular *uI[j S c, IBQS of utn, <*5WZr" , 

1*1 2 VDC SOLENOID, timiUr to Guardian Ib-P, w/plungEiv V Jtrolce, I .■=■ b0 1 J I 
l-TVMUDIQ SHIELDED CABLE, 2 cond. 15 fL w/RCA phone pluit. (*Sai2r . 

TO-POWER T AS TRANSISTORS, NPhl. pUlEic, TO-220, t*5629p ,,... , 

h-PReClSION TRIM POTS, aitl'd tingle-* W multi-lui-ni. unfiled. (*338 J U \ 
20-1N414fl, 4 NANO. SWITCHING DIODE, iiiil Itudi 10mA. IO0*.,<«3O*30> 
2-S.1V STUD ZSNER. TOW, DO-4, S', tol. Motorula 10M5 or equ.v, (*S267J 

4-PUSHBUTTON ALARM SWITCH, 125 VAC U SPST. NC i*52«9li ... 

t-CABLE A PLUG SET, 2 cond, 3.5mm mini plug w/A'pofarfltd tab]*. (#5737) 
SO-fVLOLEX PENS, lor tonneclon w r .mni holes" 1 3 ' 16", crEmp-om, i 1IUi.' . , 
5- h 'SUP£R"2N2222 NPN, I £60 :1.0 V, hlVlOQ 1W It 2A, T0^2, HtflN, f"59S3> 
10.RISISTOR NETWORKS, iiforted vjlun In dlpi and lingta. 1*5*39) .... 

4-VARACTOR 030015, v*r. Inner Capicitancc, 2&-50 pf, [#58871 , , T 

50-PRtCISION RESISTORS, Y^ 1, & 2 wtUi. 1%, anofled lypej, <«3b3J 

bO-CtRAMIC CAPS, ant'd val. A ityiw, inclf Tktbulan, NPO% etc., 1*590! . . 
30-MO1EX CONNECTORS, nylon, aml'd ilyEei, coto/j, L » of Cond. <*5B3Sl 

10-IF-EM OP AMPS, hv RCA. fM-UHF eJrcuilry. TO-5, 10 kads. 1*5951) 

4-JtOCKl* SWITCHES, DPDT, folder fydel terminal., (#3302> 

t-RELAY, BABCOCK bVDC, 5PST. pUttk case U5B071 
1-25 AMP BRIDGE RECTIFIER. 50 vol H, 1:M*. ('594BI 

5O.1N40O& RECTIFIERS, eposy, axial leadj, untetted, t*2594> 

30pc.-HEAT SHR3NH, Thfrmo-lit, useful ait, nl tltis, shrinks 50'i (i«5244h . 

JO-SLIDE SWITCHES, SP5T, SPOT, etc. all shape* and »ires, 1*5927) 

25-DTL'i, 100*. prime, aist'd Flip flops, tic. marked, (#3709) 

lO-MAM.J's, 7 segnvnl, w/bubble mas;nifier, 1&0-, material t*rM*2) 
4PL-259 COAX PLUG, mates lo 50-239, AmpF»no|, f-5221 1 
1-LETE SENSITIVE UNIJUNCTION TRANSISTOR, programmable, <*S719h 
IQO-FRE.fORMlD » WATTERS, popular valu« r tCmt S- ft TO %en, (*1MU> 
4-PHOTO ELECTRIC DARLINGTON TRANSISTORS, (#12761 

40-POWER RESISTORS, asieMrd lypes, includes 2 lo 10 wallers, (#2261 
1S-NE-3 LAMPS, neon r*d, for 110VAC, less r^iiEor, 1*1435) 
30- "CRIMP-ON" TERMINALS, rinjis and Ipjujcf, for - T 2-20 wire. [#39S5p',. 
50'ONE- WAT 1 RESISTORS, Dooular assort, some S'.^rs, 100's of uses, i " .5EJ-J4I 
30-FT. WIRE-WRAP WIRE, 1Q guAge, insulated, cantEnociut Ifrtglh, 1*M03) . 
fc~5PQT MICRO SUDJ SWITCH, nnly VT' rub«, lor PC mnunl, U1434I , . 
10-PR -RCA PLUGS A JACKS, for audio, speakers, etc., (*4p2l 

5-2N30S5 H098Y TRANSISTORS, TO-3, ("37711 

6-S1NGEE PiN MICRO GREEN LCDS, 3V, 10 mill, J p'" heads", 100%, wVlM) 
6 IUMBO RED LtDS, 1.S-3 V O 10 mA, 1E*3% milcdiL 1«'i pf U(H, (#2135) 

b-MAGNETIC DISC5, irulter-rfftiEanl Plaslalloy, 13/fb J ' dij. C#b099) 

5-PHOTO CEELS, V*ctec 900, disc type, R; 2K ohm {daft) w/kads, 1*b135) 
1-12VDC SPOT RTLAY, ISO ohm coil, 25 mA, t*1jft%" sealed (»S937l. . 

30 VOLUME CONTROLS, 4fi |. va&Wt, audio, and swflch lao' i#SWI 

bo -PREFORMED DISC CAPS, hindy aijorlm+nl ol vaJues, marked, 1*11*1 J ,. 

10-AXIAL ELECTRON, iitorkd values and capacElanCe> 1»590T) 

2 -DOUBLE-SIDED PC BOARDS. 3'VH" high quality G-10 glasf, 1*5*941 .... 
60-TUBLJLAR CAPACITORS, asst r d TDOmmTlc.Tmf toftOO WVOC, 1*35A219| 
6-MICRO MINI REED SWITCHES, 1" long, lor alarms, relays, etc., 1*1258) 
1D-TANTELUM ELECTROS. >fsl d mini, axial, hfrmHirallv ftaltd, (*5»B) ., 
50-OlSC TYPE CAPS, incl; NPO, hl-Q, mylar, ceramics. j,jjt'd value*, 1*437) 

bO^COEES A CHOKES, asst'd RF, OSC, If, piraiitk lypei, 4*3SA297| 

b-SWITCHCRAFT PHONO JACKS, hi Q, rha.fl* mounl, kfEon base, E*S119F - 

30-SUBMENI If TRANSFORMERS, slue, tuned, shielded 1'3SA9> 

40- ADJUST ABLE FERRJFE CORES, center cut lor hex idjusl, (*570t) .. 

10-PC TRSMPOTS, ictewefrker adjuiE, Assorted value*, 1*334*1 

25-4" CA8LE TIES, plistsc, like Ty-wrjp (tyk, <*5217l 

S-CHY5TALS, may include; CBj ham variou* shaprs and siies, (*571tl 

3-M1CRO SWITCHES, 5P5T, NO ennUcIs, plunger »|yk, solder tabs. (*57B5) 
bS-MOLEK SOCKETS. "on-i'iMp", for 9- 40 pjn ICs 1*1609) 
6-PAIRS 9V BATTERY CLIPS, »,Trd A black CCJOf-coded Icidi (-2952f 
b-LM340T VOLTAGE REGULATORS, 5 to 24 volls, TO-220 1*5B97l 

40-POLYiTYRENE CAPACITORS, aiil'd vatues and collages, 1*1052) 

15-THERMlSTORS, resislori lhj( change with th* temperaturcj 1*20-41) . 

b5-N WATT RESISTORS, asst'd valuej, melal Hiring marted, (#S797> 

10-MODULAR SWITCHES, CenlnUb "push-on" type, up lo4PDT, 1*3150) . 
5- "MOTORS MOT ORS", small, high jpeed, asst'd iU*i, 3-*VDC, 1*23S1J .. 
50-MICAS assl, sizes-n-thapes, incl. "silver*" loo! E#373) , . 
10TRANSISTOR SOCKETS, lor r,pr, and pnp type*, 1*5944) .... 
4-H09BY VOLTAGE REGULATORS, LM 309, 320, 340*, TO-3, 1*3330A) 
12-PANEL SWITCHES, assorted slides, /olaries, modular* etc 1*295> 
40-RESISTOR SPECIAL, '* to 1 wall, cjrbont, cirbo-lilms, etc 1*35B9*I .... 
45-HALF WATT RESISTORS, aittd. carbons, carbo-lllms, various yjlurs (#454) 

10-MV-54 MICRO-MINI LED5, Hal |op slyle, dilfustd red lent*. C*1789F 

15-HUM9UCkER CONTROLS, a&sorEed value*, manufacturers dump. I * 3-807* 
t.POWFR TAB JREAC , TOO*, prime, 400 V 10A TO-220, 1*b21fi) 



j lor 1.30 
J for 1.30 
1 for 1.30 
1 for T.30 
J for 1.30 
J for 1.30 
J for 1.30 

for 1,30 
J for 1.30 
J for 1,30 
> lor 1.30 

1 for 1.30 
I for 1,30 




"tie-pin" : 

CONDENSER MIKE* 

S3. 95 

•2 for $3 




, Mdil rnctLird, .mil* 

on, n il1 if rt | , mi n I Fr<qurni'># 

rf^punie 20 iV InHJ 13; |..#n. | lr .| 

lip W0 ohm imp* • 

danc*. l 5 VW C*1- H*. 5-30 » 



S3. 98 
2*" $3.99 
ULTRASONI 
TRANSDUCER 1 




SAIN ONEA M R ^ E | ANDIT 

Takp arc rimnd r«nnnd of your mobile or hn^. nw 
wjLh tlj Cim'i One Ami EtHndt! Hike ON.O^y, 
VOLUME. SQUELCH. i'HANh'EL SEUECTOtL 
SPEAKER, snd DIGITAL DISPLAY W4 -II mnv«- 
nirMly \tntird '■here y«ur fmgtn fo the Ulkuif 
Cofrici with ft inulti canduclor. tolor eodtd, tilled 
£Bbk. i«rpir«lrl far »n*j iraUj(rHl*ft InLaany lypPoF 
npf.-Siif 4'V~:i^' r x Itt" Wt Soi. Ka. »2CU»te 



Only 

$14.99 

2 FOR $15 



SEND FOR FREE CATALOG 

POLY PARS 



P.O. BOX 942- 
SO. LYNN FIELD, HA 



HOW ta PKDER 4 

®Wi h.jter MAETE.CHAqct, VISA. ch.tJ,. .., COD * 

i2St J.-*nJ. Oii.rin, ,h«n. *r m.ll. Hljilmum «rf.r si. • 

(■!*.*. *liU Cat. .4. * ,!,.crlptlnn. .am. A m.nth c, • 

"..£.!,,.. C.ldl.n; J., ... far.l.rii add 110 [U. * 

tli.dil. [.c.li frill b. r.lumid. TEBM*: .dd »lt.*.. * 

mtio, »..-». P*»m: 16171 24538*a • 
>m*nnnm.4ti >••#*••••■*•« 



Electricity from the sun. 

5 Volt panel % amp $50 2.5 Volt panel V4 amp $40 

GIANT 3V* inch cell, delivers 1 amp $8.50 

Above cell with special motor & prop, runs in sun $10.25 



LOGIC power supplies, unused, solid state construction. 
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45 
5 volt 35 amp $50 12 Volt 15 amp $40 



Govt surplus walky 
talky, used cond. 
47-55.4 mc range. 
Ant. $5 each extra. 
With data. 

$25 ea 2 for $45 

AN/PRC-6 



SEE IN THE 

DARKNESS 

IR viewer, portable, new with 

choice of one lens. ..close up, 

telephoto or gen, purpose. 

Requires 6 volt DC btry. $250 

PRINTER CENTRONICS #101 

Visually OK, with head. 

Sold as is $600.00 

Shipping extra on all merchandise 

Meshna Inc., P0 Box 62, E. Lynn, Mass. 01904 
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ICRO 
ART 



552 Summit Five. 

VLUestfleW, NJ. 07090/ 

(201) 654-6008 



MOTION DETECTOR 

Completely assembled on circuit board 

flilhnp.ciEDrs 

Specs a net appkat'iin notes included— 4,95 

Vi' i2 i t-* H casE wilh mrng 1ab5.-'30Q 



CRYSTALS — 3.579H5 MHl 9SW 
6.0 MHz 2 95 



JUME0 1 ED'S 

Gran, 7/1 OOTelin*. 7/1 00-Red. 10/1.00 

100/13.00 100/1300 tOO/9.00 

MOUNTING CUP5-i2/l 00 



7 SEG Displays Itnmp grade) 
3''95( .E'/Uiliwtrinnn «canT) 



LAMP S 
■cttarn-iih ir leads. 3'1 00 



DIPPED I AM. HUMS 
4Tiil3W[]'lejH5) 10/1 00 



SUPER SUB MINI LYTICS 

(Trad leads, by Nich icon] 

I000u150V |1K" L n'.WI, 75« « 10/6 DO 

47jj[J5V(r' u - Li>i-WU0/JIO0 



COMPUTER GRADE TWIST LOCKS 
3301V 50V {ideal Tor power supplicsl I 00 
lOOOo! 501'-! 00 lOOOwl 1S5V-1M 



DISCS 
.001 1KV 25/ LOO, ,150V 15/ 1,00 



C i K SWITCH 
square mini mom P B, 'panel mt 100 



n Knobs 

10 I no 



CAT HARNESS 
1.75 for ^S" cqIoi pictmctube. wilh sparfcgap 



Sell adhesive rubber bumpers 

25/ 1 00 
6 3V ] 2 Amp Iranslormer — 1 75 



100* OHM POT by CTS 

Linear taper, lont nylon stiafl. 4/1.00 



CONDENSER MIKE 
150 



gp 35 .Micro proves so*. I ■ uG 



INTERFACE CHIP.D8243 

IS line I'O calender tor all single chipi/ Ps 

S7S 



BRAND NEW ITEM 

FREQDEKC* COUNTER CHIP 
ICM71251PI 

|40 pm|. with on board dtvicters. 
decoders/driyfiJS 13 £J5-spe<:s included 





III (prime! 




7447, 747 






FAIRCHIL0 




5S6l,mers — 


J5«. 7/500 






IN4001's 




(cnnip. f) 






2ENER DIDOES 




20V i 


10/1.00 






BRIDGES 




1 '•■ amp/ 50 6 amp/2.00. 25 amp/ 1.00 




LINEAR 




LM 233* 


4.00 


LM 1303 


70 


LM 300K 


70 


LM 1304 


35 


LM 301AN 


3D 


LM [305 


115 


LM 30/K 


50 


LM 1307 


GO 


LM 307 


3D 


tMI3fl/£ 


90 


LM 308H 


Jn 


[M 1310 


175 


LM30S 


as 


LM 1391 


200 


LM 310 


80 


LM14I4 


150 


LM3IIH 


90 


IM 1300 


70 


LM317K 


2 75 


IM 1S0S 


250 


LM318H 


1 10 


IM 1 320 


250 


LM320R15 


110 


LM 1B23 


2 00 


LM320K.12 


110 


IM IB 3D 


225 


1 >,' 374 


110 


IM 1341 


250 


LM325 


135 


IM 1848 


200 


LM 3391 


100 


IM ISS9 


2 50 


LM 340K-12 


100 


LM Ji 11 


1 15 


II, 1 WW 12 


30 


IM2I13 


175 


LM 343H 


35D 


.',1/33,' 


200 


LM373 


2 50 


LM2917 


2.00 


LM377 


200 


LM304G 


GO 


LM3S0 


1:00 


LM3054 


150 


IM3SI 


US 


LM 30S1 


200 


IM 334 


150 


LM 3065 


2 50 


LM380 


120 


LM 30S7 


2 50 


LM 389 


120 


LM 3070 


2 50 


LM390 


IBS 


LM 3071 


200 


LM7« 


2 50 


LM 3075 


125 


LM 74eCN 


30 


LM 3099 


125 



Terms MICRO-MART accepts Visa. MC, and telephone COD S Foreign orders $50.00 minimum ptus 
sfiippnig-US funds only Orders under £10 00 include $2 DO for ship ping/ ha ntflrng AH components 
guaranteed or money refunded Immediate shipping NJ . esidents add 5% sales Lax 

MICRO WART * 55? SUMMIT AVE r WESTFIEtD. N.J. 07090 * (Z01) 654-60O8 



CIRCLE 28 ON FREE INFORMATION CARD 



CIRCLE 46 ON FREE INFORMATION CARD 



V-/1AEMVNCED 
^/PRODUCTS ^^#0 



<#v>v 



STATION /RAM BOARDS, 



PsS 



^P 1 * 



S-10O32K (uses 3114) 

ASSEMBLED K 

4SOns. 599.00 450n5 ' 539,95 

250ns 699.95 250(15. 599.95 

Bare Board 49.95 

Bare Board w/all parts less mem 99.95 



S-1 00 1 8K (uses 21 14) KIT (ertp. lo 32K) 



ASSEMBLED 
450ns, 325,00 
250ns. 375.00 
Bare Board 49-95 
LOGOS I OK 
ASSEMBLED 
450ns. 169.95 
250ns 189.95 



4 SOns 
2 5<ln*. 



278.00 

299.00 



KIT 450ns 125.95 

250ns. 149.95 
Bare PC Board W/Dala 521.95 
Now over 1 year successful field experience 
-Special Ofler" Buy [4) SK 450ns. Krts S1 17.00 



FLOPPY DISK DRIVES 

1. VISTA V-BO MINIDISK 
FOR TRS-BO 
•k 23% More Storage 
Capacity -40 Tracks 
+ 40 track patch now avail. / y*^^^ 

* Faster Drine - / \ 
Uo to 8 Times Faster I »■»■«») 

2 Drive Caole Add S29:95 X^^X 
4 Drive Cable Ada S39.95 

2. VISTA V-200 MINI-FLOPPY SYSTEM 

+ 204K Byte Capacity * w/CPM. Basic "P 

* Double Density Drive >^~*N. 
+ One Double Density I V-200 \ 
Controller w/Case * p.S. WS.OO/ 

Add to yourEXIDY, HORIZON, 
and other S-1 00 computers. 

3. VISTA V-1 00O FLOPPY DISK SYSTEM 

* {2) Shuoart B" Floppy Disk s , 

* Controller Card, Cable. /tTTTX 
Case a PS GSSSj 

* CPM a Basic "E ", yess.oo) 

I nstruction 5 & Manual ^*~— ** 

4. MPI B51-SW. 40 tracks 279.00 

5. Shuoart SA40O-5 »", 35 tracks .... 295.00 

6. Siemens/GSI FDD 100-8 3" 375.00 

7. Shuoart 800/801 P. B" 495.00 

8. PERSC1 Model 277 Dual 11 95.00 

9. WANGO/SIEMENS 5Hi" Drive . . .290.00 

EXPANDORAM MEMORY KITS 

* Bank Selectable * Uses 4 1 1 5 or 4 1 1 6 

200 ns. 

* Writs Protect * Power BVDC, ±1 6VDC 
+ Phantom ■*■ Lowest Cosl/Bi! 
Bm«ndo32Kitl41 16) E*rjan do64KiH4l16) 

8K S15S.00 16K S243.95 

1BK $199.00 32K $369.00 

24K S299.00 4BK 5469.00 

32 K S349.00 64 K S565.00 

IMS STATIC RAM BOARDS ^,.0° 

* Memory Mapping * Low Power & 

* Phantom * Assembled & tesled 

ftecom mended by Alphamicrosystems 

250 ns. 450 ns. 

SK Sialic S2O9.O0 5 '.■19.00 

16KStatic S449.00 S399.00 

32K Sialic S799.O0 S699.00 



ANADEX PRINTER 

Model DP-3000 compact, impact, parallelor 
serial. Sprocket feed, 80 cols, 
I//MIM' "fJBY 34 lines/mlii., bi-directional. 
New only 5895.00 



FLOPPY™ DISKETTES «-*! 

* 5 w Minidiskettes * &S§£ 

Sottsecior. 10 Sector, 1 6 Sector ^-(0^ 
54.25 Eacri , 10/39.95 rfO'J'i^S 

*■ 8" Standard Floppy Disks * jfe<(* | 
Solt Sector. Hard Sector 
S4. 50 Each, 10/41.95 
•Add 4.95 for 10 Pack in Deluxe Disk Holder 



&? 



i ixoncisin com path 

B600 MPU Modulo W/BB02 CPU 4>495.0G 

9601 tfcSM Mothrflr Board 17500 

9602C^TiiCflt5fl{l9*RolffliiaRsehMoi4ni) .. .75.00 

8603 B Stot Molhef Board 1QOO0 

9604 SwitchmOdc SySt&m Pcwflf Suppty .... 250-00 

9610 SJfilny Prototyping B^ard 36.00 

96i6 Quad BK Eprom Module **• 

9620 1 6 Ch annel Paral lot I/O M odu \<t . . . 295 .DO 
9622 SenSrVPiiralEfil i/O Combo "" 

9626 SK Sim* HAM. Modulo ■ . 295 DO 

9627 ICK Sialic 450n5 49-5.00 

9630 Card Extender 66,00 

9540 MulEipJo PrDOramma.a& Times' 

\Z* Tim»ra) 395,00 

9B50 3. Chan net Duplex Serial I/O 395.00 

35103 32/32 I/O Module 275.00 

96702 32 Poinl Read Relay Moduli) 350.00 

MOO BARE BOARD* 

9620-0 S45.00 9603-0 2T.00 

9C26-0 45.QQ 9600 55-00 

9650^0 45.00 9S103 55.00 

9601-0- 5Q-00 96702 55.00 

Also AMI EVK System in Stock 



APPL E/E XIOY/E XP AN DO 



* 16K with Jumpers & Instructions 

for either Level 1 or Level! I . . .S74.9G 

* tGK for Apple II Upgrade. .. . S74.95 

Special: TRSSO Schematic S 4.95 

Expansion 1 man ace Schematic S 4.95 

TRS 60 TO S-1 00 
PETTO S-1 00 ADAPTER 

Allows Pel/TRS GO to be interfaced 10 
popular $-100 Bus. 

PettoS-lOOKrt S1S9.95 

Assembled * $269-95 

TRSSCHOS-100HLIHB1QOKI1 ....$275.00 
Assembled' $355.00 



KEYBOARD ASCII ENCODED 

One umie purchase ol 
NEW Surplus key* 
boards. From the Singer 

Corporation. The 
keyboard features 1 28 
'ASCII characters m a 63 
hey format, MOS 
encoder cifCuilry"N" key 
rollover, iig hted shift toefe , coni rcl. escape and 
repeat functions. Ltd Q( v e$ KEY SS9.9S 



UV "Eprorn" Eraser 

Mod»lUV*-1lE$ft9.&5 

Holds 4 hpioii's at a time 
Backed by 45 years 
expenence. 
Mod H IS-52T...S265.00 

Professional ti>dusifial Model 



TARBELL FLOPPY INTERFACE 

* ZBO/BOSQ S 1 00 Compaliblir * Uus CPM 
AiiCrttil*d ror- Siiu^ift SALE CW.1S 

AswmTJkid ChlhDi Dnves .S26995 

Kit St7§ 95 

G*rB8aaid".V, ... .... "V*3MS|6ot Add SI 0.00] 

Not* Fw CPM tm l^P W Oi-crjircTiafon WJtJOM 
VixteD<>ubte0onwey5^"ConlrDll(irAK«rm ... S293O0 
$D Versa Floppy Ki1. ... St59 9£ 

SD Vor*B Flcopy AHomtiDd SI 89.95 

TartMJ Caiselle I/O Kit Sit 5.00 

Sa^e » 1771-Qi Flpppy CMp . S27S5 

BYTE USER SK EPROM BOARD 

* Power on Jump * Reset Jump 

Assembled & Tested $94.95 

Byteuser Kil , .$64.95 

Bare PC Board S21.95 

Special Offer: Buy 4 kits only $59.95 each 

MR-fl SK w/1 K Ram $99.50 

MR-1 6 1 6K w/1 K Ram $99.50 

EPM-1 4K 1702 S59 95 

EP^^705o^716^prom^^^^e^9S 

2-8O/Z-B0A/SOB0 CPU BOARD 

* On board 270B ■* 2 70fl included |450ns.f 

* Power en jump * completely socketed 

Assembled and tested ... S1S5.00 

Kit S129.95 

Bare PC Board .--$ 34.95 

* For 4MH z Speed Add S l 5 .00 

SO80A Kil $ 99.95 

BOBOA Assembled $149.95 

S-100 MOTHERBOARD SPECIAL 

fl slot expandable w/9 conn. 

reg S69.9S NOW $52.95 



Problem Solver System Uaeri 
We recently purchased all finished goods, 
work in process and product designs from 
P.S.S. Send for more delairs. 



ACOUSTIC MODEM 

NOVATION CAT " 

0-300 Baud 

Bell 103 

Answer. Originals $198,00 

ACOUSTIC COUPLER SPECIAL 

AJ MODEL A30 

SPECIAL PURCHASE 
OF SURPLUS UNITS 

AVAILABILITY LIMITED $29.95 



DATA BOOKS * COMPUTER BOOKS 

tfiTQICMAUt* 4QBS W* MC3 43 Mtrtudf JU 

tiSCTTLDlU IB fcil*lMCG4GMinu*i +aa 

HSCLnttt 4 9S AM£ J DMOA Wirwil .131 

UaGLw+UtftpHcm II 3« A"D 5<*StlfcV Dalit^K* < D.5 

MSCCUOS 399 MUrvOSVLSIDfU 3» 

hStiii^ 3» QIMDSASICUU 4.H 

inrn p*iiK^* 411 H*n» An*»fl D*U*ie*. 4*4 

InMM-WGS AS MiniMl I» TiLmirCortrri DWa 3« 



VH il &*fT»p H#.al Mn«*«(Wffli *jBm>3m- 

Vtt ill Stent Ftal Suepwl Orncf? Avetitftr 
kil'o la M-:ru» V^ Ml 



"vani/ DuNii & Je*y OfjwM U CcfnpulBrj 
KOa U)CiM« Lv>W Pioaimmna 
ilrynC^npglrirjVei I Hv 



IhKj r ri 



ffSQ 7 IS 
7&BO. IBM 



Horn* GfrnpuMrft Vol II 



P. 0. BOX 17329 Irvine, California 92713 



THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

Ii PrOVCIl QUdltty Faciory tested products only, no re tests 
or iatloLJts. Guaranteed money lieck. We stand behind our products. 

1979 CATALOG NOW AVAILABLE. 

Send $1 .00 for your copy ot I he mosl compiele catalog ol compuler products. A musl 
for the serious, compuier user 

MICROPROCESSORS STATIC RAW HEADQUARTERS SOCKETS 



t*Q 


14.03 


C-ODA 


11 V. 


* MS 


tf«9 


HH 


IH'h'r 


;\- ■ , 


IT 15 






nendA i vnu 


i-i 91. 


»LE K4S 


11.H 


"OW. I 




rtOl 


SJ91 


... II. 


itj as 


-i.i:.-. n ii 


4GSS 


. P-I..I 


Jil'>S 


UDQ 


11 9A 


MOS* 


I'n'rl 


iMfllQL? 


WPS 


HDO . 


1303 


■W9F 


r-i ">ri 


W31 


"\V~ 


■ns 


4fl5J 




1 !'<■ 


UD9 


ir:.*.i 


ODH 


i ■".'■■■ 


SUPPORT DEVICES 


HJiariAMA 1 


ii 9s 00 


m aai i-i Hum 


345i aq 


MISS 17 PUA t'liS'W" 


7IM 


*U"?*. 1 M IJn, .iiTvpi Ulrr * u | 


J4*t 


»am izacpioi 




3S9* 4i4W»>ji 


14 31 


mm? u bo ctc 




Jll.il : i-.i'-'H; 




3BU3K> 


»4S 


»MWA 


49 9i 


B^5i .^SlJODKOCUr 




ma at-' i o 




fl?ij Ihwtf 1-1 


450 



e??4 OK- G«n 

S. .'* JlAM-T 

Hit DmDi^i 

fiT76 Sul Di-.c 

B??fl i,s Oyii'tJ 
e?3« St» Cvi 
fcfSl *(j «.o 
B333 wr T»n# f 
H3S5 Pr&a « o 
BHr Pnog OUA 

B»9 *rjg rrf 
rSJr-BCflTtcnMeHW 
flf/'J P-ciq MtyWjncl 
dCO I i3B.i|p*.ki 
tSK-Pi* 

M3/1 Pi* 
60j.fl.P-Oi.-vln' 
M34 i III .afjufli- 

JUjfloACW 

«l?S»'uJi*»lt7l l *' 

W4Sj Hrju&SQiCnrr^ii 

MWMMrjni 
(Hi MHuliC 
MTtA I QWHJOSC 
«TS 

euootAr>iei 

MC&S4U 

10,21 -jZO ik HAM 

I6JJSCD2SH i 4B-A-U 

I67JCD JJ . 6 "AM 

iJUCOib' : c 

1H54 Uirl . 

1054CCI O 

105.7 CD to 

U»PIA 

«J7UJI 

5S»-MJ 

6S»fl0i 

DYNAMIC RAMS 

4CA/4IFE I6« ..■■!! I'll 

S*10t*41t5-* 

J. ■ ! j !l ■: I " i; P.i' 

*3» *Ka t nftPr. 
*ko*k , *. i;ip,p, 

4D«iKEl HEf.ni 
3tt>4 4Kir. 3 |iEf.ei 
HE PiP.i 



*a*i 



' :>- : 



i in 



4 319 



53/70 

53M 4 95 MO* 

PROMS 

3709 

J7tw 6 

UQ3A 

2732 o 

jniinv 4 

iJ'ittaU. IJV * 

J/OASV 2 

WO.IAO > 

H04A0 

«3*-l 

iu-rt,trj 

bu.1 (3:j ji i i ,».„.„„.s 

B23l « 3- 31 5 h D rTS r . ...I' 

B2S133 32 1B 

B2&l?»S}Si4 . 

BJ51J9J50^4(T5^ 

BJS1K512>4|DC|I. 

H3COW7ST&ttx.& 

CHARACTER GEH 



:i'>Kl (BVIUDHr 


950 


Hi30LiiLFjVH.e«r 


H5« 


Jil3A£5M3,(S1flL0*flr 


14U 


«i:ph'j'j"i 


10 fi 


MCMOSTln 




MOuesM 




'.'" '.!'■■ ■ ''. 


1450 



UABTSyUSBTS 

TfillOjQiiV TVi 

Jrvsioijisw. irv» 

AT'jlO'^ 'LI.'I J . 14V. 
^Sl0'5r\ -Bd.JiJVvi 

TMSlKin csv. i;v 
lMtk4Q2 



ULETU147M. 

BAUD RATE GEN 



KEYEOABD ENCOOCRS 

AT 3 H3!(. t3 T5 

ATS- 3*00 I J 7 3 

HDOiGS 9 9S 

.--:.-.■.■ S 9b 

r4C923. 9S« 

A/D CONVERTERS 



1H 
era 



aroojii>i EWr) 

317QI lOb-l Ihur, 
{l.'iM fn>i T& 

«r» a n.'j Oo< »'jri 

UOAH, P, tnl 

I4fl« -i/ii i 
DACOtrVD 



JJOf 

11 Ml 



?ite> 4u>'. 

/ ' H ftO 

?i a? 



ait 



3 7S 
7 9S 

.-'«0 
1J9S 
B93 

IH 

am 

7 50 

■>71 



.5Fj-> 
2 95> 

270 

'- -|V« 

r,«| 

r ? rr„ 
5T5 
..." 
ITS 



4tM4-'^04l ■30Qni 
4044/4M1 4S0fll,. 
tUM42tf>A 
BMhlMH 

E.MU4K.4 

ai&iCi 

..^!4l!.'.4.'i>.. 
XUU •■ I. I' 
AMMl rt-lt 

FSC 4«,.4tV*1HX CCO l»i HrJIi [*■ « 
■101 IV 

:.■:, .4-. 1^.1 ^9 
6soe 1C > i CUDS ■•) 
ijMn ik. i CmO£ 7 a 

^SlIilMU flam 14 
81551.^1 ».rHjTti ?1 9S 
JiArLOwPrj^^"-;^^-^. 



teiiv 

10431 



1st— WW *fi 

I ■ .-.'.-. ,'. 

» PV .', V) I : 

4 F', n v.- K r . 

■ F ■ .-. V. ■ ' 



l-AP-VT « 

'«.j-r -,t ,■:■ 

HI^-SlT '11 

KlP-i-iT » 

^. PvaSl IS 

Z«IVi3>rT 41 

it *g 



TEXTOOL ZERO 
INSERTION FORCE 
SOCKETS 



CONNECTORS 



CHARGE COUPLED DEVICES 
I6KCCC r -.' lrmt.fjli-*.gF*rnMg4eOCCCi 
lft.it M»trt>F| inoBr ^ju can eisfifieiii "i-i 1 CCO 
■h.hf^lcqir jr * ivJKruib« v^t 1 7 &*q* A»K* 

'O- Ml* M*»fl *"ft »* n OiTJ*r Oirfn.-?j lunjidi 

$18,09 ■■ch |r«g. 43.00] 



CRYSTALS 



, , . ■■ _- 1.« ■ • .- 

4CMMf 

I "^ KHWK 

4 >H i vjomh; 

riwwi 

i '14.1WM; 



n< b«i ■ i TV C afni- 

rr«j»ric> P 

r:«JPJP.J 3 J 

I, lij i 

iiia.Hi ■ 

inrJUiv j 

' iOW-; ■ 

MJffliS < 

I A 0Mr,i J 

h8 ALUWHf ! 

»0Uhfr « 

» i WMMf I 

87 OMhj ! 

JtOMrtJ ! 

4( OMt+t ! 

iDont 1; 



Ol SPL A VS/OPTO/L E D'S 

* 7HQMIHT * CALC * CLOCKS 

OL ™ iCCi OL 707 (CAr 300" R*3 . 
rMPJSTiCCi IWIm 
FHO 5O0.5OJ tCCi 400- B«f 
rMD50'7,'S10TCAj SM-P-od 
<"HD DCO B03 iCC'r AOO Rnt 
*rfDB&7.fl.larCAi BW'R« 
Uii 30*2 500 O-Lit- 
MPioaj-frji iCAl KO-Hld 

9 Crqrl Bvtfeuj )U.ft,CW a.tpin^ 

9 niaii pjAflpuji rhifJiir *mt 

MA 1003 1 TV Aula Clock. W-uUi/ ■& 1 B.M 

BMunlarMAIOOO^'Pidfirrvr 4,95 

MA'MI'ALFD '? '„' ClKAMMUll IDAS 

* MIX 0I*CLAY» • IHCOHOOHVLAin * 

HP W02-7J4FJ flKl -lT»lJK-m|l 1 5 ftl 

MP50a?'73Krfl*dHirfrvtiX 14M 

TIL 3« Nufrira v. -L*>c S 95 

IlL. SOB Mumbar *.'Loa^ ACS 

THL 309 NumtMF *L:-;.: A9A 

tlL3tl HtKedftOinvpl 13 95 

Um JA 330 fl«J Al«?i4-Km"»r* S9S 

WAJH 10A 2TU" Had AlflhB-«.«iMne Q95 



Sfi -. riwd Slftf 
22/^4 W/W a/T, K*4 
<WIS WJW Sff. HOT 
SfriOO S-1 CO &mMr/ w '« 
30M0O S-1 1» Coy«Jt *1 



CTS 01 PS WITCHES 

CTSJC*-! SI « CTSWM 51 n 

crs«K--s si ra a-SWfrg 5*95. 

C=S?0M i 1 fi CT5J» 10 51 u 

CTS7W-J JI 7S 



N9I 

*.0'.. 
37 3 3 
7Blfli 



NAKED PC BOARD SALE 

Z-tO CPuhiuhm 534 9S 

AoeoACnj 3495. 

HK BM* PAW (LCOSil 2 1 01 

iEKsn<«njuueii4ii 

37KSlB^ HAM(71IAj 
FUefrr- l.O iTartiolii 
CltWlliF l.'O rfl 3! L*L| 
flU Ecrc^i |?TQBf . 

1 f OS Ej^P EojrU 30 Of 

7fM.Jt>c t r>ry :ii-*m 3404 

l?mffl 1 B e pern rVr MCI. M 00- 

fle«fl«nii CWfc a M 

AcPp^raea ijucinwi 2?oa 

V«1e- flSM P-nle 19M 

*■«!& JJr»3 1 1 DM M» 19 3 3 

*CP C^lpryJif wfQCMfl 1 9 95 

Vidro irrttHice iSFjMi 3r44 

Pi'ji*!ir.:ri/t*:i tSSUi 27 M 
1 3 &« Urali-crFfJoird WVCt 33-05 

9&3iMftbff8«fClWUCl 20OS 

flSl?iMoA«rilii«v4tb»M 3403 



WAVEFORM 
GENERATORS 

FMJO FinWWfl Gen 3 fli 

MCJ(3?*vC0 2 44 

LWSMVCO 1 74 

(W.'JCii fy-MTl-ci Gim'jlc 3 ?5 

FLOPPY OI5K I/O 

uPdii-J iSec F-ftfldrt 49IB4 

i7Hi C-„j. *■-.«, 20« 

i'9'Pw FkBOT 30*5 

TV INTERFACES 

r ....... r ■.- ■ fl sq 

TV-' Mm Inltr'ict 8 94 

35 CO 
TSM 



Mil? W--J,, , 'f 



SPECIAL PURCHASE 
(while supply lasts) 

21 L02-4 (450 ns) 100 @ 99<E ea. 
21L02-2 (250 nsJIOO O $1.15 ea. 
TMS4060 NL 4K Dynamic RAMS 
(pullouts) S1.95 ea.(prime) $3.75 ea. 

1488 Line Receiver 100 @ 75C ea. 

1 489 Line Driver 1 00 @ 75$ ea, 

1 489 House Marked 1 00 @ 50(t ea. 
1 496 L Demodulator 25 @ 75« ea, 
LM 3900 Quad Op Amp 3/$1,99 
2716 5 volts EPROM 3/$99.00 



COMPUTER SPECIALS 



LIST SALE 








Aopfcll Plus w.'16K 1155. S9Q. 


IPSI ie20Ddble HO 3295, 2695. 




1'fc.i ■ 2C01 "6N 99S. R'3f.. 


Anaetor. DC 2l»;1 


995. S95. 




€irfy SOrrtFBr »r/flK MS. 795- 


CftnlrdirtCS M^ro P-l 


5B$. 395. 




Compucoior II wi^K 1494, 1395, 


C*n(raii-es Woo S^i 






Croniftmce Sy^ HI 6930. dg&L 


SoreclQ 1ZD 


695. 9W5. 




HewuonlwjieK 1593. 134@. 


Teietjc* Mrxlrj-i 43 


1349. USD, 




TEI HBOB w/32K 


HrPWI PloHir 


IOS5. 099. 




dual i or ■TV S CRT 


H.Piot OrgiCnci 


795. 735. 




, i.iv.H'i -iS3 r j 7995 


Inlalube II 


895. 734. 




Pascal Merrxngine 2995 2295 


Prac T«h SOL&J 


S 109s CO 





* lED'l * OPTOISOU1TBRS * 
lEOS n. I i. -...-.» G-,.. I&4 
MGT3 Ph*irs«inriHFE2».MV 
JH25 Plyii* JStfl H^E 250. 30V 
JN33 PhwaDininolrjn 
fPT11.0BPholaXlTHFlMl.Enii SAL1 

MONTHLY 1C SPECIALS 

LiF 1 JSMJFET Aftto MlMI fl M 

CMTHtt So^n DkiA Couflrw 

(CM7?07OBph|terCoirtret1«* , 

CMfiMSPrMHi'W SfiryWAlch 7im*r 

pCLT107-J' r D^.|.*.Ti.LtD. 

Cm; 1 1 Voflig* PM*<«n» 

LM3r90 BallnryOP. *W» Ajpp 

LW I0.3O Of axmi Fault IC 

L U 1 8*30 Pham Lpck Leap Fu 5>rtO 

LUia^QAVP*** 

DS3US Dull Vti 3*M* Amp, 



1J. 
3/1 OO 
W1 GO 

3.M W 
3f1 00 
. 350 



TV CHIPS/SOUND 

W.'SM:*> ' E ljj/-i- i 13 W UB5 

A.vjesi&CcU'C^n^i^ J-TJ5 

Waaeaj-i n^^iSin,! a 91 

A>.i?EJi I lVjrl*.f Cjrnf 5 SO 

nVaoooe- 1 vr.Bcegi oam« a aa 

ATJKJ37.I Shoc-lrnQ tiJll*^, B r>3 
A1-3W1Q Omir* CnMH SiK^J 

□•rMrfty 1795 

S^HW.'il&xrraSrnwifr 3K 

MM433C ?1 tv &,ixn a*n g ss 

MViJM*v#«*m jus 

LM'rLS'JPfMftljIiVf a as 

i*M57 1 QOQ MSC Coto TV 



tPtST10*DtxhG*r, 



05 
3 75 



1403LB .. 4/!fl9s 10147 ECL Ham. .995 

l4ASfi4»9 Zi-1.WrLF348MB.Fi3 J/1 99 
72 Pin, 5/T Eocmi lo/l 00 "tW1 4505 , & 95 

t72? Prep. j 55 74Sflfi , 3rt SQ 

MKEd-uc*; ,ai» ?4iprh: fi 93 

74U1H . .3VIIM r**5JM. B71 99 

BT3«r$T7S 33& T41N-14 IQ.'i flfl 

i5M« S.Gr; 55SC4 j.-i W 

c:.t m iitcn . . I'm 



41 Snutiwntu itw U*5 CH*"* 

,^a- 410000 tfwS-vruftd»«g Ar\i 
l^H«3P Older 1 ck«m 5.100 ft 1 ' *V 
.'?-» hirjflp-n 1 poir*K M.i-si" 
■ >UrL]r H ,.4 A Amf.,j. 
CCO ^.-v^K«id h> .'5-v ^|Vti lLu 
kniMr>RtfHl*"i[tia(](r 1 TL»i F»»vn 
Ofmr" Md B*» ruyUBAQ AJI w> 
p>irni l*£[w> lellrd gi*-JH*rtf 
Add JS :mH "c* DxU 

] ■ ■', '■': 

t>d*> P****} AJl pn:«^] *wltivl 1c 



Phone (714) 558-8813 

TWX: 910595 15B5 



Retail Store Open Mon. - Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana. CA 9270.5 



<— 
> 
Z 
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mem c R ON FRFF INFORMATION CARD 




DIGIKEY 

CORPORATION 
Quality Electronic Components 



, AK.,Ht. RESIDENTS! 



218-687-6674 



DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 



I.CS • RESISTORS • TRANSISTORS • CAPACITORS * DIODES t I.E. SOCKETS 1 PINS • SWITCHES 
CLOCK MODULES • OPTOELECTRONICS ■ BREADHOADING & TESTING DEVICES » DRAFTING SUPPLIES 
DATA BOOKS » HEAT SINKS • WIRE • TOOLS . . . AND MORE . . . WRITE FOR FREE CATALOG 



TIME-TEMPERATURE 
PROGRAMMABLE MODULE 



USER PROGRAMMABLE FOR: 

I - 'T » TH *** Mm 



TEXAS INSTRUMENTS 

I.C. SOCKETS 



INTEGRATED CIRCUITS 





Wwatuo win mmw hum** i truer imnurm '■>*m* 

7 **XH MMVtovtm uxw rwwur ROW El ■ 
~— D--JU.- ?iIMWui*MAjf I.-M m 




&A4.DEHLAVt6UHCtArt 






HlM-* *f 4» *- ■.*-.*-. F*. .Mil .-I I ., 



THE "PROGRAMMABLE" 
CLOCK MODULE 



OOLPIMIAV WNN W1AP 



MQLEX I.C, SOCKET PINS 



»7t>iM )!»,!** 173 M WW 



TEXAS INSTRUMENTS GOLD 
EDGEBOARO CONNECTORS 



"4 MM 
'4'W 
I440H 

■;::^ 
.'J -Eh, 

JJT'.H 
'4.'!-, 




5.7 ■ HIGH DIGITS - RED LEU D 15 PUT 

„.1 : M „ I- 




iyj^nii.1. 



HELIAU^COlTtfflCiLHI 

II I Win «r^] I* ?S [hM" TdH 






-.- f I..VN 
-j r.-'j 

;i-- ■■■:•• 

:i ■:■. 
,■!-:■. 

■ ■ ■■ 

,■■'!"■. 

'-:■■;. 



1 rUHM 

. ■-:'.- i 

3/ •ai'.V.h 

X niiBiH 

:"- .■-[/. :h 

i nuiH 

■a riini 

H WWW 

>■■ 4ii:cn 

?: pjinj'h 

:- vl.:::. 

> ■(!'.::•) 

:-; -iiiitM 

J* hisiih 

3i '<i.':j-'. 

■* H&M 

t: .myii 

* huiih 

Jl MLU4M 

*r !«■.'.',■! 

Z ,'<liNl 

? 'il'.-'-t 

i WSH 

Z JJLirtn 

*5 Ml»» 



.U JiLSiJJK 

.':• :;/.■"■•. i 
:- PW1BN 

* fUlM 
t >.v'.:ii 
12 f«ifi3n 

Si 7J-LVVI 

■T n. :■:->■, 
K 7«1S*H 



"■ 7.LLV .'.-I 

.;■'■;: 

; nintij 

1 3( 7-4L51»JM 
i ;r VL'.- -.::. 

: » juiiirn i 

« r*umH 1 

« HiSWTrl I 

B '4UMIM I 

'.. :-!■:■-■■ 

■ -: nxy^.;;, 
•E ■iLUUti 

jr- ,-j!li: '.-:'. 

MO r 4LSK*K 

: ." ■^.■■'■. 

■ :<j '*iir=:-it 



,. J.WC i(u(.,)JW*,llM*l 



E>lrj[-K«f Mcani Qunliiy Product*, Tori 

Froo Welti, Pqi1«q« Pfcld Envcl«p*ll 

Difli-*Cioy Atfopti: + M.AST1 ITCH Ardt -VISA 



CARBON FILM RESISTORS 



_'/> WA TT CE^STOR ASS ORTMENTS 



/, WATT BE5I5TORS ASSORTMENTS 



,s RSI SO «■■ ***.' b-^-fu 



id r 4r;is7H 

J? 'tilUCK 

"■ ■;-. <■■!. 
N ■-- tail 

■■ '*■ ■ ■ 
r: ■■:■.;:■; 
■■ ■ ... 
*"^4C17JH 

■■:.. '.■;:. .-j 

;■-::■ . 

■ 




I.M" lfrO(*OAtei COHHICTOIH 



■POJUH 1 •' .'-■■ '.I 

■■■■1 ■ 



JM 'I*; ]]■» on 1*1 II* 
7H 1t» 111* ET» If I>.IR 

5H XT) 1«W *» 1U J*M 



1 n >17KKK I H ffip 

! it MTWscu ■■ Ji *>££« 

! ** tow 

.it 

1 M »A?I1KU 1 Ji WiMH* 

lli JATIIJCU l.l! *KM> 

i ii M7iucu i :i JwaMi 

1 J{ MtriOJ l.J! AT»1| 

J- JAJfLOSACI « 1*^33 



u uaiAita 

II if.JV.MKZ 
■■ ly.JHi'f.r.i 

unuug 

i h wmiua 

> S U17*SMJ i n 
J K LMJW4CIJ 1 7t 
>t-; ija.-:-:-l'j - - 

T H LMTKHCU 

IB UAM1JOJ Ul 

;v. unrtisflj ■ -■ 

Ef UAWIICLJ 



SILItO« TRAHS IS TOlrS 



n» 

JIM 

J7» 

BA 

ii.no 

3TM 
■WSJ 

*JM 



■WW 
IMT1 
l!T» 
■3J.H 

tHN 
*HH 
1MM 
K-JM 
MJM 
JJ/M 



S0U3SV 
»»■*'*. 

::o; f.v 
:■ ■' ■ 
3KU HV 
JfMaV 

JT« ".Elf 

IJW'HV 
U»;(V 
uoa ipv 

<«•) 14V 
IC.9K BV 



4? m U Tjg 

H.iR 1,11 Ml 

i ■ tf -• i ->■ 

h 17 i* in 

74.11 1.1 1 MS 

lM.Jf 1J4 11,11 

j4m *♦ i ti 

7073 l.n lfl.il 

10175 l.M Ul* 

TDli 1.91 IDH 

1*37 14! II.M 



ISJJ E 

'•■■-:■ 
T7M r 
N II I 
I^IT I 
-S ."3 1 
HtJ I 

mM I 
»« f 

St« I 

: 7 M I 

333 1 

41 Ifl I 

« »i 

nm I 

:■■:'! 

]] 71 I 

ii n I 

>! it I 

JJOi I 

■ -■■■ I 

31 1? E 

"■:■-. I 
4.174 I 
■:•:.; I 
::::■: I 
H 71 I 
4041 1 

-.151 I 

(444 E 

■■■.I 
-:•■=! 
ft? 14 I 
- ' I 
- ' 
ftMl I 
1UI I 

Itrt » I 
39.M I 
WW I 

If* 37 E 



PAIUSOHIC TRIM M tfl POT E H HO M t T E E 



PlEKtT MiNreOX MFTflUllEO POlUSTfft 
CAPACITORS 



- BOOHSllltJI ■ 




f REE CATALOG 



DOUBLE DJGIT DISCOUNTS SAVE f OU EVEN MORE; 



; wiTT ZEMER MfiSB 



Dig i- Key Stocks 

The Entire 
AP Products line 



o 

z 

O 
EC 

h- 

o 

LU 



g 
a 
< 

DC 



iOJGJ.El.aCTi. 



HANDLING "«*,«».* 

CHARGES 

t o.0O'S).n... t« u.oo "MdiH.« 

STRBNDED t 10.00 Sli 00.. »ddS0.15 '' - *"'"' " 

HOOKUPW1RE * IS.OOM9.!!.»«i0.50 ..."/ 

5 iO.0O-SH.9t.HJiSO.2S m*£ 
$IOO.0OAUp ..J 




Ortv n (Utvpi-1 by Ptniw 
VISA * COO i 

»f llvir falli Minn. 3ft TCI 



VOLUME 
DISCOUNT 

rLSj S 0.00-MS.M NIT 

_,.S » 100.00«t9.f! . Uu 10*. 

' ** f 3S0.0D-449t.99 , Un ISSS 

S S SOO.00-S999.99 . Ltn 30*. 

S10M.OOHlj.,..ln.2S-. 



g - j? i ■ ■ irjEis I : 

I.Whuchut .. J 

-. OVH^HUl 

ftllttfKHIJl I 

HG lEWtwAihtt Hi C I 

M 4 LOCKwAlMfl; Jil.C I 

W t,'.:->¥-AiHn !VC 



O/Gf-KEY 

CORPORATION 

Quality Electronic Components 

P.O. Bit 47 J ' TNcI «t.«t Fills. MK SW01 lilt) UI-UT4 
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CIRCLE 14 ON FREE INFORMATION CARD 



Radio Shack -Your No. 1 Parts Place 

Low Prices and New Items Everv Dav! 



Low-Power 
Schottky ICs 



ttky ICs ^^^ _ 

l a°, w 49* ^^ 

• 100% Prime 

• Guaranteed Specs 

Improved 5-vcll logic devices use 
Schottky diode technology for 
minimum propagation delay and 
high speed at minimum power. 



Typ* 


Cat. No. 


ONLY 


74I.SOO 


276-1900 


.49 


74LS02 


276-1902 


.59 


MLSiM 


276-1904 


.69 


74LS08 


276-1958 


.49 


74L510 


276-1910 


.59 


MLSI3 


276-1911 


.99 


7JLSJ0 


276-1912 


.59 


74LS27 


276-1913 


.69 


74LS30 


276-1914 


.59 


74LS3Z 


276-1915 


.69 


74LS47 


276-1916 


1.29 


7JLS51 


276-1917 


.59 


74LS73 


276-1916 


.59 


74LS74 


276-1919 


.69 


74LS75 


276-1920 


.99 


74LS76 


276-1921 


.79 


.ii.se 5 


276-1922 


1.29 


.■•lisni! 


276-1923 


.99 


74LS92 


276-1924 


.99 


74LSW 


276-1925 


.99 


74LS123 


276-1926 


1.19 


74L5133 


276-1927 


.99 


74LS151 


276-1929 


.99 


74LS157 


276-1930 


1.19 


74LS161 


276-1931 


1.49 


74LS1B4 


276-1932 


1.49 


74LS17S 


276-1934 


1.19 


74L5192 


276- 1935 


1.49 


74LS193 


276-1936 


1.49 


mm 


mm 


1.49 
1.69 


74L5367 


276-183S 


1.19 


7JLS368 


276-1636 


1.19 


74LS373 


276-1943 


2.39 


7JLS37J 


276-1944 


2.39 



4000-Series CMOS ICs 



Type 


Cat. No. 


EACH 


4001 


276-2401 


.69 


4011 


276-241 1 


.69 


4012 


2/6-2412 


.79 


4413 


276-2413 


.99 


4017 


276-2417 


1.69 


4020 


276-2420 


1.69 


4021 


276-2421 


1.69 


4023 


276-2423 


.69 


4027 


276-2427 


.99 


4028 


276-2428 


1.29 


4046 


276-2446 


1.99 


4511 


276-2447 


1.69 


4049 


276-2449 


.79 


4050 


276-2450 


.79 


4051 


276-2461 


1.49 


4066 


276-2466 


1.39 


4070 


2762470 


.79 


4516 


276-2490 


1.49 


4543 


276-2491 


1.99 



All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 

Included with Each Device. 



NEW! Rectangular 
LED Lamps 




99* 

Pkg. ol 2 



Hign-bnginness Can be sucked vertically or 
horizontally. Max. forvard current: 30 mA 
Typical forward votlage: 2.5. 

276-070. Rid 2MH 

276-071. Green 2W 

276-072. fellow 2jM( 



LED Bar/Dot Display 
Driver 



ffiSfi^ 



»49 



LM3914N. Features 10 adjustable analog 
steps, bar or dot display mode. Current- 
regulated LED -a u puts, a 10 2SVDC supply. 

18-pin OIP. 276-1707 3.48 

LM3915N. As above but with 3 dB log steps. 
276-1708 3.49 



Unique LEDs 




!*: Trt-coloi. Displays red. green, yellow 
Uniform light output ot 0.6 mod. Forward 
voltage: 2 2VDC. Mai. current: 25mA T1-Vi 
case style. 

276-035 1,39 

L B J Red Flasher. Operates directly from 
5TOC power source. Poise rata: 3 Hi, Max. 
current: 20 mA at 5VDC. 
276-036 1.29 



NEW! Pair of LED Digits 
-198 






Thtse lOrnm 7-senmBnt. red displays are 
ideal low-cost readouts lor any projects. For 
multiplexed or direct -drive Max. forward 
current: 45mA/seo:rnent. 
Common Anode. 276-1643 . . 2/1.98 
Common Cathode. 276 1644 . 2/1,98 



NEVyi Silicon Solar Cells 

i ¥> (i) 

High Efficiency 

Convert light to electrical power. All deliver 
0.45V at rated current. Use several in series/ 
parallel for higher voltages or current 
276-122. VS3" cell. Hated 500 mA . . S.9S 
276-123. Full 3' cell. Rated 1 amp . . 8.99 



NEW! Oscillator/ 
Divider IC 



169 



™ 



CMOS I C wiiii 17 binary divider stages 
produces a highly stable 60 Hz square vava. 
Uses a TV 3.58 MHz cryslal reference, very 
low power operation over wide 3-15VDC 
range, 8-pin DIP, 

276-1769 2.69 

3.58 MHz Crystal , 2.99 



Hall-Effect Sensors 



% 



198 Pkg. 
of 3 



10 Assorted Mini Reed 
Switches 




Hermetically sealed. Gold-plated contacts 
close when magnetic field is present 
Includes mini and micro types. 
275-1610 Pkg, ol 10fi.98 



12/24-Hr, LCD 
Clock Module 



19 



95 




Actual Size 



24-Hour Alarm 
Shows Time Day Dare 

Complete clock module —just add switches and battery] 0.25" 
LCD display has built-in backlight, alarm set, PM and snooze 
indicators. Operates up to a year on single 1.5V battery. Accu- 
racy: = 13 seconds per month. 277*1005. 19,95 



Open-Collector Output 

Delects magnetic lields electronically. 750 
gauss "on threshold. Constant amplitude 
independent of Irequency. Similar to type 
ULN 3006. ideal lor lachs. position sensing, 
puis: counting. 5 to 16V supply. TQ-92 
case. With data 
276-1645 ng.ol3'1.9B 



Permanent 
Magnet Motors 




99* 



Pkg. ol 2 



Lip lo 10.000 RPM at no load. Long 
leads for easy hook-up. Motor is 
1 V4xW. Shaft. H«W, 
273-206 2/99$ 



Top Octave Synthesizer IC 



NEW 

6" 



! *0 



S50240. PMOS oscillator/frequency divider chip generates 13 equal- 
tempered notes from Cj to C 8 to form the heart of any electronic 
keyboard Instrument. CMOS compatible square «we outputs have 
50% duty cycle for driving additional dividers or voice inters. 
Operates from single supply Irom 11 ro 16 volts. 16-pin DIP. 
2T6-17S0 6.99 



MC14553 3-Digit 
BCD Counter IC 



199 



4" Cooling Fan 



CMOS chip replaces over 8 separate ICs in 
a digital display circuit. Input pulse shaping. 
Master reset pin. 16-pin DIP. 
276-2*98 2.99 



12 



95 



RAM Memory ICs ^49 

Low As ■£> 
2102 1024 x 1 Array. Lew-coal smite memory chip. 
10-pin DIP. Buy 6 and uvel 

275-2501 2.4S Ea. Of S.H.9S 

21 UL 1024 ■ 4 Amy. NMOS static RAM. 18-pin 
DIP. XTt-lSM 10.99 




Dual Analog Delay IC 

10 95 



Super 
Quiet 
Operation 

Ideal for cooling power supplies, microcomputers, hi-fi 
and Ham gear. Delivers up to 70 CFM. Diecast ven- 
turi. U.L recognized motor. For 120VAC, 60 Hz. 
273-241 12.95 



n^ffi 



Continuously Variable — 
Many Audio 
Applications 

SAD1024A. "Bucket Brigade" device has 2 separate 512-stage shitt 
registers which can be used independently or in combination 
Provides continuously variable electronic delay for complex audio 
signals to create revert, echo, phase shitt, chorus and vibrato effects. 
Reliable NMOS design operates Irom single supply. With applications 
circuits and data. 16-pin DIP. 276-1761 , 10.95 



WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 



Pricss may vary at individual stores and dealers 



► Radio /hack 

A DIVISION OF TANDY CORPORATION ■ FORT WORTH, TEXAS 76102 
OVER 7000 LOCATIONS IN 40 COUNTRIES 
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10 HOUR TAPE RECORDER PHONE RECORDING ADAPTER 



Top quafily AC-DC cassette recorder, modi- 
fiad to provide 5 continuous -firs, of record- 
ing and playback of true fidelity, dlatortEon- 
Iree sound on each si do of casaatle for a 
total of 10. Many spel. built-in feDiurec. TDK 
D-CifiO cassette suppfied. s 155.00" 




Solid state. FCC Approved. Records In- 
coming and outgoing calls when con- 
nected to phone Una and lape recorder. 
Automatically activated whan phone is 
used, 2y4"x1tt"xtt" $24.50" 




VOX VOICE Lun«ta Ej» c trt.m c MICRO MINI MIKE 

ACTIVATED CONTROL SWITCH | wmetsss microphone ^ 



Solid slate. Sett contained. Excellent adj. 
sensitivity, Voices or other sounds activate 
recorder. Uses recorder mike or remote 
mike. 2W" k m" x W 124.95* 



* 



Among world's smallest, solid state. Self 
contained. Picks up sounds and trans- 
mit- without wires up lo 300 ft through 
FM radio. FCC Approved. IVt" X *" X 
V!" J24.95* 




Phone Call Adapter S2J.53', Ml fee tat.»s*, VOX (24.95 \ (' plus (LOG ei. psij. 
sntl htf.li.1, 10 hr. Ret tlSS.00", (* plus (4.00 pstg, and hdlg.l Dal. res. add tai. 
Mail Order. VISA, M C. cod's o.t., qty. dis. avail. Money back guarantee. Free data. 



AMD SALES, Dept. 19, 9M5 Lubec SI, 
Boi 928, Downey, CA 90241. 



CIRCLE 30 ON FREE INFORMATION CARD 




BUILD YOUR OWN S TERE O RADIO 

KLH Tuner 



Your Choice: 



4 7 TYPES AVAILABLE 

•95 FMlFM-AM 



ONo, 6Q00SR 



□ No. GO00TR 



L *THe Heart or A Receiver". ...We have acquired n number 

of front end tuners made for KLH-ont of the audio 

■lUinis for use in Its sophisticated receivers. These tuners 

contain the mechanical & electronic section*. The elect- 
ronic section consists of an RF amplifier, oscillator and 
mixer. FM output from the tuner is 10.7 MHZ., and. the 
AM output is 455 KHZ. Both types operate on 1 2VDC, 
and draw appro*. 12 ma, Tunioif capacitor on FM mod- 
els has a vernier tor fine tuning:. Enure unit is shielded. 




BOSE Hig h Power 
Sl0 ° TRANSFORMER 



Value 



29 

RARrz F 



95 



IND! 



POWER TRANSFORMERS (or high power amp- 
lifiers are difficult to find! Finding one that is 
specific illy designed for the ultimate In a high 
power wnplifier is rare. We have located tt limit- 
ed supply of such a transformer ....from one of 
America's prestige audio equipment makers. This, 
transformer U wound on a totroidal core. 18 lbs. 



Winding 1 — 5 Volt* # 1 Amp 
Winding 2 — 55 Volts * 8 Amps 
Winding 3 — SS Volts •> a Amps 
Winding 4— 30 vo|t*c.T. * i + sa 



Winding* 3 4 4 ma: 
to get 110 volts© 



be placed in scries 
amps, or in parallel 
to get &5 volts 1G amps. With capacitor 
filter wttl give 7& or 150 volts DC 4? 8A + 



We supply wiring diagrams of 
various supplies that can be 
made with this transformer. 
SIZEi 6Va k GVj k 4". 



Resistor L ^/ h l n 

ASSORTMENT^ l/tC 




watt 



We have several million resistors — all cut and 
formed for F.C, hoards. They are &ft 1/2-watt 
carbon film. Rather than count them, we are 
weighing 'em out by the i/2-Lb.,,,,and. find 
that they average about TOO pieces to the 1/2- 
Lb.,., .making the price per resistor less than 
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1.10 


1 20 


2SA 73 8 


.40 


S3 


59 


ISC 173 10 


2! 


30 


2£C 5=2 


50 


64 


70 


2SC 16*1 


JO 


3S 


40 


TA 7062P 


1 to 


1.25 


1 40 


2SA 740 


1.50 


1 70 


1.90 


ISC 374 30 


35 


40 


2SC 1000 


36 


40 


45 


ISC isai 


30 


35 


.40 


TA 7203P 


2 50 


2.70 


2.90 


25A 74 3 A 


35 


1.00 


1,10 


ISC 375 JO 


35 


.40 


2SC toil 


110 


140 


1 50 


ISC 16*4 


10 


35 


10 


TA 72D4P 


2 00 


120 


2.50 


2SA 744 


4 30 


4.40 


4 90 


ISC 377 30 


35 


10 


25C1013 


.50 


64 


70 


ISC 1687 


40 


46 


SO 


TA 7205P 


1 60 


1.80 


2.00 


ISA 74 5 R 


3*0 


4.00 


4.40 


2SC 380 20 


27 


30 


2SC 1014 


50 


.64 


70 


2SC 1B*S 


35 


.40 


45 


TA 7222P 


3.40 


3.55 


3.90 


2SA 747 


4,20 


4 40 


4 90 


ISC 3*1 35 


40 


15 


2SC 1017 


B0 


90 


1 00 


3SC 170S 


30 


35 


.40 


TA 731 OP 


1.30 


1.45 


ISO 


2SA 74a 


70 


SO 


90 


ISC 381 35 


■10 


45 


ISC 1018 


60 


70 


80 


2SC 172B 


70 


BO 


90 


TBA 310SH 


1.90 


210 


2.40 


2SA 750 


.33 


.40 


.45 


2SC 3*3 15 


40 


45 


ISC 1030 


1.B0 


2.10 


2 40 


2SC 1730 


45 


51 


55 


TC SO SOP 


5.00 


5.20 


5. BO 


2SA 755 


SO 


.90 


100 


2SC 3S7A 35 


40 


4S 


ISC 1047 


35 


40 


45 


!SC 1756 


.50 


55 


.60 


TC 5081P 


3.00 


3 20 


3.40 


2SA 756 


2.30 


2.40 


2.65 


ISC 3SSA 40 
ISC 394 Id 


.53 


59 


ISC 1051 


3 40 


3 55 


190 


ISC 1760 


.70 


ao 


.90 


TC S082P 


3 40 


3.55 


390 


2SA 758 


3.40 


3 55 


3.90 


27 


30 


ISC 1060 


70 


90 


90 


2SC 1816 


1 50 


1.75 


1.95 


UHIC 001 


4.20 


4.40 


4 90 


ISA 764 


3 80 


400 


4.40 


ISC 403 30 


35 


40 


2SC 1061 


70 


80 


.90 


2SC 1*56 


45 


53 


.59 


UHIC 002 


4 20 


4 40 


4 90 


2SA 765 


3 10 


3.30 


3 60 


ISC 430 50 


E4 


70 


ISC 1076 


30-00 


3500 


39 00 


2SC 1BB5 


45 


53 


.59 


UHIC 003 


4 20 


4 40 


4 90 


2SA 774 


40 


45 


50 


ISC 454 30 


35 


40 


ISC 1079 


3 40 


3 55 


3 90 


ISC 190* 


30 


35 


.40 


UHIC 004 


4 20 


440 


490 


2SA 777 


50 


64 


78 


2SC 45S 10 


27 


30 


ISC 1080 


3 40 


3SS 


3.90 


ISC 1909 


ISO 


2 00 


2 IS 


UHIC 005 


4 20 


4.40 


4 90 


2SA 7 94 A 


SO 


70 


60 


ISC 460 35 


10 


45 


2SC 1096 


45 


55 


60 


2SC 1945 


4,50 


5.00 


5.60 


uPC 20C 


2.10 


2 50 


ISO 


2SA 799 


SO 


55 


60 


2SC461 35 


■10 


4S 


ISC 109S 


50 


64 


70 


ISC 1957 


60 


.70 


30 


UPC 5G3 


1.90 


2 10 


2 40 


ISA 814 


70 


SO 


90 


ISC 473 60 


w 


ao 


2SC 1111 


I 10 


2.50 


2*0 


2SC 1969 


3 60 


4.00 


4.40 


uPC S7SCI 


1 30 


1.45 


1 60 


2SA 815 


SO 


70 


SO 


2SC481 1 10 


1 40 


1 50 


ISC 1114 


4 20 


4.40 


4 90 


ISC 1973 


70 


BO 


90 


uPC 576 


1 90 


2 10 


2.40 


is.-. 3 1 E 


so 


64 


70 


2SC 482 1 10 


I 25 


140 


ISC 1115 


2.50 


2 70 


3 00 


2SC 1975 


1.30 


1.70 


1.90 


uPC S92H 


70 


80 


90 


2SA SIS 


70 


ao 


90 


ISC 484 1 30 


1 40 


1 50 


ISC 1116 


3 20 


3 40 


3 70 


2SC 197* 


5 40 


6.00 


6.S0 


uPC 1001H 


1 90 


2.10 


2 40 


2SA u 2 .' i i 


2 SO 


270 


290 


2SC 485 1 30 


1.40 


1 50 


2SC 11 ISA 


3 40 


3 55 


3 90 


ISC 202* 


.50 


64 


.70 


uPC 100BC 


4 10 


4 40 


4 90 


2SA S39T 


1 30 


1 45 


1.60 


ISC 486 1 30 


1.40 


1 50 


ISC 1114 


ao 


90 


1 00 


2SC 1029 


1,50 


1 SO 


1. 00 


[i PC 1020H 


1 90 


2 10 


240 


2SA 90S 


a so 


sao 


9 80 


2SC 493 3.00 


320 


340 


ISC 1117 


.80 


90 


1 00 


ISC 2074 


SO 


90 


1.00 


uPC 1025 


1 90 


210 


240 


2SA913 


.70 


.80 


.90 


2SC 195 45 


55 
55 


60 


ISC 1161 


I 30 


1 45 


1 60 


2SC 3Q7C 


SO 


64 


70 


u PC 1 1 54 


2.00 


2.20 


2. SO 


2SB 22 


30 


35 


40 


2SC 496 


60 


2SC 1162 


70 


SO 


90 


ISC 2091 


.90 


1 10 


t 10 


uPC 1155 


2.00 


2.20 


2 50 


ISB 54 


20 


27 


30 


ISC 497 niF 


1.2S 


1 40 


2SC 1 166 


.20 


.27 


30 


ISC 1091 


1 SO 


100 


225 


uPC 1156 


1 90 


2 10 


2.40 


ISB 5s 


40 


53 


59 


ISC 509 -35 


it 


45 


2SC 1167 


380 


4.00 


4 40 


ISC 2093 


320 


3 40 


3.70 


uPD 061 


8.00 


S40 


950 


ISB 75 


3S 


40 


45 


2SC 510 1 30 


140 


1 50 


2SC 1170B 


3 80 


4 00 


4.40 


ISC 2166 


1.40 


1 SO 


1 BO 


uPD 857 


3.00 


8 40 


9 50 


2SB 77 


35 


40 


45 


ISC 51 5A 80 


90 


1 00 


2SC 117*8 


3.20 


3. SO 


3.95 


ISD 71 


SO 


64 


70 


u PD 85 S 


600 


U 30 


7 00 


2SB 173 


30 


35 


40 


ISC 517 2 50 


2 70 


3 00 


2SC 1173 


50 


55 


SO 


ISD 77 


35 


40 


.45 


PLL CHA 


3 00 


420 


4 60 


ISB 175 


20 


27 


30 


2SC 535 30 


35 


40 


ISC 1175 


35 


40 


45 


ISD 90 


1 30 


1 45 


1 50 


PLL02A 


5 00 


5.20 


5 90 


2SB 17S 


30 


35 


40 


2SC 536 


35 


40 


ISC "77 


11 00 


12 SO 


14.00 


2SD 91 


1 30 


145 


1 .60 


PLL 03A 


7.80 


BOO 


880 


2SB 178 


35 


40 


45 


2SC S3 7 TO 


35 


40 


25C 1 US 


1 00 


1 to 


1 20 


25D 92 


1.30 


145 


1.S0 


C340I 


1 10 


1 45 


1 SO 


2SB 196 


20 


27 


30 


2SC 617 1 30 


i ■'.', 


160 


ISC 1109 


30 


35 


40 


2SD 93 

2SD 116 


1.60 


I 80 


2.00 


2SC Ft 


2 20 


2 70 


2 90 


2SB 187 


20 


27 


30 


2SC 631 35 


40 


.15 


ISC llllf; 


30 


35 


40 


2 90 


3.20 


340 


4004 


1 90 


2 10 


2 40 


2SB 202 


1 10 


1 20 


1 30 


2SC 632A 35 


40 


45 


ISC 12I2A 


so 


90 


1 00 


2SD 130 


1 10 


1 25 


140 


4005 


2 00 


2 20 


ISO 


ISB 220 


90 


1 10 


1 20 


2SC S34A 35 


40 


45 


2SC 1113 


30 


35 


40 


ISO 187 


35 


40 


45 


SG 613 


5 20 


5 40 


5 95 


2SB 303 


30 


35 


40 


2SC 680 1 90 


I 10 


2 40 


ISC 1215 


35 


40 


45 


ISD 201 


2 30 


2 40 


2 65 


7SL05 


90 


1 00 


1 10 


2SB 324 


30 


35 


40 


ISC 631 A 3.00 


325 


3 50 


2SC 1222 


20 


27 


30 


2SD 202 


3.40 


3 55 


3 90 


MPS U31 


1 50 


1 70 


I 90 


ISB 337 


70 


ao 


90 


2SC 634 60 


90 


1 00 


2SC 1226 


so 


55 


60 


2SD 21 B 


2.50 


2 70 


3 00 


SN 7400 


IS 


17 


19 








PRICES MAY CHANGE W 


flTHOUT 


NO' 


riCE 


COD ORDERS WELCOMED 








Minimum 


QFfltjF IS M OIM 


■ *4U0lnlTl Bdd * - **!•» l^i Add Si 00 POHi( 


f |ftd funrUrr 


fl 




IMMEDIATE DELIVERY WITHIN 48 HOURS 








Quirilily dllCOuM prl«t Am For Our Complili Put* Llll M*ou1*CiLjr#r ir 


rjuirlf I W*IC01 


n*d 




ON ALL TRANSISTORS in STOCK 










All parts quardrtteed aqamst factory defec 

TOLL FREE TELEPHOf* 


I 






















JE 


i 




FUJI-SVEA ENTERPRISE 








Matlonwlde BQ0/42 1-2841 


-ocal 513/87 


4-022O 


1 




a Dk. ision at t-uit Sum Incorporated 










Ohio 800/421-2877 




87 


4-0223 






P. (5 Bo» 


■10325 Cincinnati, Ohio 15240 












Hours Mon-Fri 10-7. Sat 11-5 












To 


e* 21-4732 









> 

z 
c 
> 

-c 

03 
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91 



UJOUJI4 

tv stuff!!! 

Comi sntf gei 'em — we're closing out Items 
from a major manufacmret on a first come, 
firs! served basis. Ail of ihe. below are limited 
quaniily Items and are subject lo prior sale- 
Allow id lbs average shipping weight par 
cathode-ray lube (CRT), 

16" COLOR CRT (type 16DAP22) ..$29.00 

13" B & W CRT (typo 13VADP4A) . . .$10.00 
19" B & W CRT (type 19DUP4) $15.00 

(Above two Hems groat for TVs. monitors) 

S* FLYING SPOT SCANNER CRT (type 
5SC4679BPS; looks like something for hams, 
experimenters , . $39.00 



DE-GAUSSING COIL Please don't ask us 
what this is, it's only for those who know what 
il is and how to use it I $2.50 each or 2f$4.00 



[♦Hill... AND WE ALSO HAVE 
A SCREAMING SPECIAL ON SOCKETS! 

18 pin socket special; Tin soldertall, low pro- 
file iypes from e major manufacturer, 20/51.95 
flew than a dim* apiece . . . when do you think 
you II see thorn ai that price again?}. Limited 
quantity, 



TERMS: VI$A*.iMa:;[eireIiar<i<i" r.lH Qui 24 hour at din 
dMk at (415) 562-0$36. Cal res arid iw. COD OK with 
slrM -1.1.1 !.-■;.. '■■■'■ UPS Al wit B fop shipping, ixbbu 

wfundfld. Prlcflft good thfoufjii cover month ol 

\}^J ~GODBOUT ELECTRONICS" 
*»^ Bldg, 725, Oakland Airport, CA 34614 

SEND FOR OUR FREE CATALOG! 
YOU'LL BE GLAD YOU DID 

CIRCLE 30 ON FREE INFORMATION CARD 



GREATLY DISCOUNTED 
TUBE PRICES 

Audio, Mobile & Receiving Types 
Huge savings on brand new boxed tubes. Most popu- 
lar types. Full warranty, best quality. Send lor our 
monlhly special discount price list. 

Depi. AHK Calvert Electronics. Inc. 
220 East 23rd Street, New York. N.Y. 10010 



MECHANICALLY INCLINED INDIVIDUALS 



Assemble electronic devices in your home. Knowledge 
or experience not necessary. Get started in spare 
time. Above average profits. i3OO-S6007wk, possible 
Sales handled by others. No investment — Write for 

free details. 



ELECTRONIC DEVELOPMENT LAB 
Bat 1S60R, Pinellas Park, FL 33565 



Double up, 
America. 




Two can ride cheaper 



than one. 



A Pur*: it*** Ot Trpi MKM£** 1 Tht A4****ng C^Lral 




DELTRONIKS 



1. EMM 420OA, 4K Static RAMs, Ceramic 
A local memory boards manufacturer 
closed. We bought the new memory 
boards and took these 4200A static RAMs 
out. They are tested and 90-day 
guaranteed I 00% good. 

Prime tested 4 ZOO A 4K RAMs $5,50 ea. 
32/$ 160.00, 300 pieces or more $4.50 
ea. 

2. Static RAMs MK4104 4KX I (350 nS) 
Ltd. Qty S4.00ea. 

3. Power SCR's (GIC50A) 100 volt @ I I 
amps $6.95 ea. 

4. Squirrel Cage Fans (Howard). $7.00ea. 

5. Power Diode I N I 202 A, 200 volt @ 12 
amp 4 for $ 1 .00 

6. LM 323 S Volt 3 amps, voltage regu- 
lator 4.95 each or 10/45 00. 

7. Super Saver, Micro PDA 1 I , Ceramic 4K 
x I dynamic RAMs 8 for $10.00. 



DELTRONIKS 

5151 BUFORD HIGHWAY ,-d 2 b 
ATLANTA, GA 30340 
404-458-4690 




CIRCLE 44 ON FREE INFORMATION CARD 



MODEL 7016A 16K DYNAMIC MEMORY AD0-0K 

THE 70!6A IS A 16K MEMORY ADD-OH FOR THE APPLE II" 
OB TIS-80 . THE HIT INCLOOES JUMPERS AMD InSTRUCTtON 



ULN2001 

High-current Drivers. 
Darllngtons 75^ 



MH0026CJ 

S|00 



DUAL CLOCK 
DRIVER 



P1103A 

1024X1 Dynamic 
RAM 24C 



8216 siaa 

ejus pnivEn v i gg 



Cali forma Computer Systems 



Model 7016A 
$109« 



2114L 

1024X4 
RAM 



450ns 
$4.75 



Q1<C 450 ns slrTgle*5V 
•£* ID Tl.HIT., INT..SGS 

1EK EPR0M $38.50 



I78H05 

S AMP 5 VOLT 

REGULATOR 

IN TD-3 PKG 

• 

$6.95 



TASAs Solid State Micro proximity Keyboards 




RiOBcnsitoiS'titASCtcuiputiKiscontirwous stroDeowitv select 

completely sow state wasnaiae sealed construction 
55 micro proxirnv «n!orcOsitons.tnree<oKx cooed to function 

iimiune to static charge or externa) nose 
Lav paver reqwemenr 18V DC SsmAiOeOwatt i.cult m regulator 



Itrjiitiwd fWu 






Mro-tt-tvDHmlt-M 





MOClel 20J.6B loK BTATIC HEHORY 



FULLY STATIC OPERATION 

USES 2114 TYPE STATIC RAH5H5 

+S VDC INPUT AT LESS THAW 2 AHPS 

BANK SELECT AVAILABLE BY SANK FORT AND BANK BYTE 

PHANTOM LINE CAPABILITY 

ADDRESSABLE IN 4£ BLOCKS IN 4K INCREMENTS 

4K BLOCKS CAN BE LOCATED ANYWHERE klTHIK 64 K EAJtK 

KAY BE USED AS A 4K, SK, 12K OR 16K HEHORY BOARD 

LED INDICATORS FOR BOARD/ BANK ACTIVE INDICATION 

SOLDER MASK ON BOTH SIDES OF BOARD 

SILK SCREEN WITH PART AND REFERENCE DESIGNATION 



ASSEMBLED California Computer 



& TESTED 



Systems 



$297 



95 



6301-U 

256X4 

PROM 
$265 



SOROC 

TERMINAL 




n 



IQ 120 

$75SL00 



CO 

y 
z 
o 

IXJ 



O 
Q 
< 

cc 
92 



8038C 



VCO Waveform Gerv 
wislne S275 



740 D TTL COS"! 



(400 

7403 

741D 
7*1! 
7*13 
7416 
7420 
7S25 
7427 
7437 

74 as 

1440 
7451 
7454 

7454 
7474 

. , 
7490 
3492 
7493 
7495 



.18 
.2.1 
.IS 
.34 
.65 
.32 
.10 
.30 
.32 
.28 
.28 
.IB 
.IS 
.IS 
. til 
' 

.85 
,40 
.50 
.50 
.70 



74107 
74141 
74155 
7*157 
74161 
74165 
741 75 
74181 
74195 
742 79 
743*7 
74M ! 

MISC TIL 
74LS0O 
74LS01 
74 IE 09 
74LS20 
74LS26 
74LS27 
74LS74 

74LS157 



.33 
.S5 
.SO 
,30 
.85 
,65 
.90 

1.15 
.95 
.75 
.75 

1.95 

.40 
.35 
.55 
.40 
.50 

■ 

.99 

.55 

1.50 



74LS241 

HI in 74LS244 



t2 4 5 



T.I./M.M.I. 

74LS24I 

74LS243 stock 74J.S373 

74LS374 



I C. 1979 
MfiSTER $ 34^ 



d 



Logic Probe Kit. 



_> $1795 



Com plan, i»|[*tS' 
Pal tow imtruetiDna 
h v I ti make L h 1 i a 
nnvnight pmjnut. 



CONCORD 



[COMPUTER COMPONENTS 

1973 SO. STATE COLLEGE - ANAHE I M,CA. 92806 

Visa- Master Charge Minimum Order-10.00 



Check or MO. 
No COD 



(714)937-0641 Add J- 50 fo r Frt - 

' Cal.Res.add 6% 



2708 450ns AMD. SGS 
1024X8 EPRM $8. SO 



MISC TTL COM'T 



74LS16S 


1.65 


LM556 


74LSI97 


.75 


LK711H/H 


74S03 


.65 


LH720H 


74S05 


.65 


LH723H 


74S51 


.60 


LM725il 


74S182 


,9) 


LH733N 


LINEAR 




LM741N/H 


LH102II 


3.00 


LM747H 


LM108II 


4.50 


LM39O0 


LM300H 


1.25 


TRAHSTST0RS 


LM301N 


.35 


2H2222A 


IJ1311H 


.79 


2K2907A 


LM370T5 


1.25 


2N3055 


LM3Z0H5 


1,25 


2X3904 


LM320T12 


1. 15 


2H3906 


LM320I15 


1.25 


2K4401 


LH322K 


1.75 


2H4403 


LK323C 


5.50 


1H40O3 


LH320K5 


5.00 


104005 


LM340t5 


1.25 


1B4007 


O1340T12 


1.25 


1K4143 


LM340T15 


1,25 


1B5237B 



• .85 

.38 

2.75 

.55 
3,25 

.95 
.35 
.80 

.75 

DIODES 

5/1.00 

5/1. 00 

.85 

6/1,00 

6/1.00 

6/1,00 

6/(,00 

1571,00 

12/1.00 

10/1.00 

20/1.00 

10/1. 0D 
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isysiEmX'MMi 

REMOTE CONTROL 

for Lights & Appliances 



No wires: plug-In operation 

> Microprocessor based design 

> Built-in keyboard control 

> Central Command Console 
[standard! 



> Wireless ultrasonic command 

system (deluxe) 
• Electronic Security & 

convenience at your fingertips. 




4 Pc Standard Starter Kit - One (1 } Standard Command Console « 
Two (2) Lamp Modules ■ One (1) Appliance Module (t'J'O'in 

Reg $87.95 ... OUR PRICE !j>/y au 

5 Pc Ultrasonic Starter Kit - One (1) Deluxe Ultrasonic Command 
Console ■ One (1) Hand Held Remote Unit * Two (2) Lamp 
Modules ■ One (1) Appliance Unit ^Anqc 

Reg. S1 12.95--. OUR PRICE $99 Mb 

Lamp Modules Reg S 16 ... OUR PRICE $14.95 



Appliance Modules Reg $16 . 
Wall Switch Modules Reg $16 . 
Standard Command Console Reg $39-95 . 
Ultrasonic Command Console 

with Hand Held Remote Reg $65.00 . 



OUR PRICE $14.95 
OUR PRICE $14.95 
OUR PRICE $36.95 

. OUR PRICE $59.95 




855 ConkUn street 
Fnrmingdale, New York 11735 
Ma RterC targe * VISA » Check 
• Money Order • COD 

Call TOLL FREE (800) 645-9518 S^oKr 

In N.Y. State Call (516) 752-0050 NY Res. add sales tax 




In-Dash 8- Track Stereo Player 

with AH/FM MPX Radio "° ael C7TT 

• Push button Djecl \R? Rfl 

ln-Dash Cassette Stereo Player 
with AM/FM MPX Radio 

* Push button eject 



ln-Dash Auto Reverse 
Cassette Stereo Player 
wilh AM/FM MPX Radio 

* Fasl forward rewrflrJ 
■ Push button eject 



$57.50 



Model CAS 999 

$79.95 



Stereo Power Boaster 

Model POW-40 
> 40 Waits Stereo ■ 20 Wa 



$24.95 JHS 

falls/Channel "^^HS 



Miniature High Fidelity 
Stereo Speaker System 




6" x 9" 3-Wey 
Speaker 

$14.95 ea 

Model BP200Q-69TR 




• 2Qqz ceramic mag net 

• Frecj Response 60-18000 H£ 

• Peak Watts 25 W 

• Impedance a ohms 



* TnB mmi speaker wilti 

the MA Xl sound 

* Soil dome twee let 

* Long throw wooler 

* 50 Watts • S ohms 



$69.50 



Per Pr 

with brackets 




,Call TOLL FREE (800) 645-9518 

X^ in N V Sidle c.*H [b I bi .V Mini .st.j.H Cm^'m Ki 



rHjuiTiCh.i-r-q* * ftp-ik AmfncJKl 
• COO * Chrck * Mnniy Oiftti 

AiUlS-UIO-iii »]lip[imei .Mict niMjr.in. 

COO't Emm Npw Yiufc 5l,t.v 

F,itii«.«H3>i.n. H nv ii rae > 



hickqk 2V 2 Dtgitl 

1 Mini-Multimeter 

3o ^ix303 S gg 5 Q 



N 



, Sinclair ; s ,: 
' PDM35 $49.95 
digital MuitiMeter 



15 MHj Dual Trace 

• Trigger! in excess 

of ?S M, 



JZ°" osjis, 1 



f3'/z-Digjt_ 
(Portable DMM 

I AC i»P*riiM)h * 3" n.fh LED Duty** 

camn rampUi* n»th 1MI 
||>MA, OfUHJUnfl, -nrniUM'ti^i lft*t 'uu 



•I 

15 MHz Mini 
Oscilloscope 



$795 

Hi-ller Controlled Output 
Soldering C 

itation ff \ 

54995 \£C±r\ 



iEISICORE 

TV-VTR-MATV 
and Video Analyzer 



BS^^ONTlNENTAL^PEClAaiEr 
100 MHz 8 Digit Counter $127.50 

UPD,p.,-F,-", nUHMbl ftl| JlMCHI 



an c, 



$945.75 



r.Vdrl 

VA4S 



Rig. 



Welter "■Xcelite', 



• i 



B« 5316 50 

$269.95 



i, t , ., , . PS500 500MHZ Prescaler $59.95 

Capacitance Mfitftr . .Jk « • Answering 



y\ 



Sf7.IL™ Mo.1.11* 



^ Devices 

Wntmor. 



BSR Changer 
Accessories 
fc $29.95] 



Modal 14005199.95 



Modal 
~B5R- 123 



wmi«i bzo. 

Logic Monitor, 



WAHL 
ISO-TIP 
'Quick Charge" 
1.95 



I ISSUE! 

160 



:scel 



Tj r'J, 



NOW AVAILABLE 

■ I5MK; DuirTlact MadHMS !IS 

nrj.S435.D0... 5369.95 

• 30 MHi 0»il Tnn Wodtl MS 230 

i-*» $479.95 



Service Master AttacheStyle 

I Tool Kit Tool Cases "^J^jSgp 

Mod.lWS" MODEL TO IM'ST ^ffll/'* 

$47.50 $279.95 58? I™ 1 ' K ^ 



F >.*adri SBOQ Ttwrrn*! Sr» 



30 MHz Dual Trace 



— $975.00_ 



Logic Probe 
$44.95 



Ntetv 
avrDigit 

DMM 
wrtfttCD^ 



iUhDM n»r^{ 



Dual Trace with 
Delay Line 

Res SIIMM 

$892.50 

= ,viih probe* — ..... ,_ 

Function Generator 



15 NIHi Dual Trace 1 

"1 

$675.00 ■ 



Microflame 

Deluxe Gas •« 
Torch Kit,. 
| Model 4400 
I Reg. S39.95 
_[S29J5_ 

FpORTABLEVONI 

MULTITESTER 

"(S^VOC • 10.000M VftC 

\$19.95 



$18U«L 



Readout ^ 5 



SUPER 
SPECIAL 



$127.50 



Magnifier^tB, 700 Series 

LAMP % Pctcmon ground 1.01. pol-iih«d 

\ .Tjrjrlil irijr.ni lent UlH 

MrarJtl MG 1QA \ 72W T -9 Oclirn lluorwccnt. 

RCCiiLyitBo^RCA- v i4 
- 3aG- rnrtton, 
Ijolimiirj 10 mnaKmil 

L10? P> cbI)^ ull 
HodiLWC4tZA 

dm Via B& 



Roarnat Scanner, 
Model 250 l A 

$299.9ff1 

Touch KICK) Scannerl 



Stereo Power Booster 

pow-40 r„i™r 

S24.95 



$49^50_l 
Chess Challenger 

I *$n«i Li-iUltalPI-rr 

I Msdfi ncr, 

$74.95 



S42 



Mod<l> 
1111 

30MH^ 
Portable 
Frequency I 
Counter 

Rr|.tl3e.Q0 

$65.00 



• 10 Erunrtil, 






AH Sra 

$199.95 



"We Will Beat Any 
Advertised Price" 



T0LLFREEL 
(800) 645-9518 ZS$£2? 

Ma^IcrClia.fl* • BanL Am.rlCJrd ^Rflfe 

• COO ■ Chmk • Moniv Order HilJ| 
Add S3 QO lor ihipqinft nnd mjurnnce ^^ 
CO D'i EKTra»m Yo.L Suit ^J, 

■nn odd acprpd wl« ta^ ■■■■ 



[ a55R.Conkl.nSl Farmingdijle, N.Y 11735 
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SOUVD EFFECTS GENERATOR BASK felT 

Hvu Cm**' CLicnnici "Apce it 'tinm to iuhc, im* Ck* 

*X*lO I'fCCTf; C(tE*irt* MIIMOUl l#fWI>lC A IHIMI. Ml i'L*?L « . 

the I L 7ft77 leuu oiip n.ui «* ctcxd i>o C"ai.Ifl 
UUI I»«it PC fblftfr mix IOIWT1C iw LJL>Kll liiitwliMi. 
• ■I. iiuira ***zt ii iimi to iuild a fimfRjue*. cepihe o J?> 

iPEC* ISMlQE, uetD^liifl, IIMUl, *l**L*«.*, «.«**, I-«.J3S 
r3» NOT PLCumr OiF bUMI BIT CKT*>Eir [iP[KCr *£ ' LuitulL iKl 

tt^OltiTi. Tju i(#p t ' «tt 1 H* ETEitfEBfc KllflHI, ***■-]»£ 
iciTDHip biTcdj nil, iprEstir, IK?;?? tpmhi i item *wj !"**# 

■ t'TC 1 "*^ ailllll)1BBBa < K Sitae nit EMUikinti * ,. lift--' 

i pi iNlitvctini ; t/ , Se q£ 



ZH7221 



— 



EtD4 rs* JIQVt 



TBir 



IthTT chip- T-oy mi 



.^■^ — v# kit til F|asher J%fl 

Hi iUffLT- *tt THE EOHpE4lEh.il 01 "'* "^^"fl 

i-nri KMcmne to «*« e ks- « ET^TSI'iTVJS*^ 



rl it*^E uictu which 
kill rmc t«v* *.**£ imam 

m-[*i VEU TRICSEE ICM *4|rLH 



"" "■*> 



6VDC Xenon 

Flashe 
Kit 




■ Digital r 

IS Counting .«.'■ 

@ Module V5H 

g ........ 

T® Wheel of 
IS Fortune 

" la 

. ' - ^s us ^.t iiri;^ jar • •? 

£3 13 IS 13 13 IB E IS £ @ (SB £3 1*J NISEIS IS (S 





LED Panel 
Mounting Kit 

12ie1i1or SI CO 



RO170 ^ 

Recti) ler ^ 

*""■ s lot Si.oo 
100 lor 515.00 



Tube Specie! > 



SLA— 1 
Readout 



■» 4 tor |j 00 



GE Sub-C 
Nicad <3» 



■» 



Jumbo 
Red LED 



\ 



Color Crystal 
11.00 



A A N leads S 
Charger ^^^ 



•sa.M 



^ 



CHANEY 
etectrgnicB me 



• Minimum o*ekr $5 QQ 

• P Irai* i ncludi S t .M lor povtagw 

' Via, MC jnd COO Kcipt«ri 
■ f hCrrt Or di 1 1 ire wiICOtTiB 



P,Q„ BOX 27038, DENVER, CO. 80227 (303, 7B1-57&Q 

MiiWMimjnu,ii.Liiiin»miiiiiii—iriii 

CIRCLE 35 ON FREE INFORMATION CARD 



SATELLITE TV 

FOR THE HOME 



•r^H 



Out receiver IMS you get over 
75 channels of television 
directly from me satellites!: 
HBO, Showtime, super sta- 
tions, sports and movies from 
around the world. w«ka A^iwWm 
FCC licensing no longer required. 

— 3 WAYS TO GO- 

• Buy complete— our 24-channel tunable 
receiver, I.NA and feed, only $1 ,600. 

• Assemble — our kit, all parts included, 
2-day project. 

• Construct — from our new step-by-step 
plans— SAVE! 

Complete details covered in our Home Earth 
Station manual. Sand $7.95 today (refundable 
agslnst any purchase), or call our 24-hr. COD. 
Hotline: (305) 869-4283, 

SPACECOAST RESEARCH 
P.O. Box 442. Dent. T. A/laments Springs. FL 32701 



TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 



Dial Telephone "SUPER BU1T 

• lav* ut Ihf Iflbcr so.t. Of (Itorvrtcj out 
Doli'.h'ng gryj -,o>e l$l\ 041 ^rondord drcJ 
ltlif^jrwotJi Worif ornnvf commefCKjl ly^tem 
CamplrTc. | r.g prjfi fnij;i.rg ' in rjasd 
woriting ordrr Ygtf dwkt &f d^ilr or mil v 
rTK-dnrlt. Thrj« ofe rcAt-CKftn from commercial 
MPfrtc ( ret lays I Irtilructicns furnnhtd 



*•*■**!> ti]i*m i 




$7.95 



NjWEH eleue 




FREE CATALOG Jh«wi nciAviHCSOn 

* IIKnetJia * ILinEEal - ILEHinTCW • TILEP4WM1 * P|»! 

■ SBtMylaH ■ WU Hur.OiJ . v.nttin i v.inr ..', iXMfjMiHli 
■ SOm.jfCri * Ct nr>rl iiif. ■ aiUEULKI > Mill IAqU ' HUMtt 

e F4WUPLU1TE * CMIMKEL WfUTW* - TEirEULUfl - •EmtlllUl 



Surplus Center Box 32209-RE Lincoln Je. 68501 



HIGH STABILITY 

CRYSTALS FOR 
FREQUENCY ^^ 
OR TIME — nrLTL 

USE THE BEST 
BUY 

JAN CRYSTALS 



• CB 

• CB standard 
• 2 meter 

• Scanners 
* Amateur Bands 

General communication ] 

• Industry 

• Marine VHF 

• Micro processor crystals 
Send W c for our titest catalog. 
Write or phone for more details. 

Jan crystals 

2400 Crystal Drive 

Ft. Myers. Florida 33907 

all phones (8131 936-2397 

easy to charge 
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PRINTED CIRCUIT BOARD 



TRANSISTOR SPECIALS 

NPN SWITCHING POWER S 1 35 

■ CD RF TriiTMitor NFN * « 

S 1 .03 

PNPGETO-3 . S 'S 

■-NP Si 703 

PNPS T : 4S 1 ff] 

NPNSi nr= * SB 



Full Wave Bridges 


DIP SOCKETS 

H p»N ]7 f± I'irj xi 
J4 Pife ^0 ,-?■ WN ^ 
IB Pi'l J2 aa PiU a,0 


PRV 


2A 


6 A 


2&A 

i 4a 


100 






m 


130 


720 


400 


1 oc 


1 CB 


330 


600 


E JO 


1 30 


.1 .;r 


S 
5 


SANKEN AUOrO POWER AMPS 

tOUJG I0.V4TTS S 7.80 
1020 G3Q -■■■■ 515,70 
IfibQG 50 WATTS, S2B.5Q 



TANTULUM CAPACITORS 



,S2Uf 3SVS/S1.00 
.47UF 3BV5JS1.00 

.6BUF asvsysi.ao 

tUF 3EV 5(S1 00 
2.2UF20« 5/S1.00 
3.3UF 30V -Jv$1 00 
*.7L)F 1BV US 1.00 



6.8UF 35VJ^S1.00 
10UF 10V * .25 
22UF 25V S .40 
15UF 35V 3,'S1.00 
30UF 6V 5/S1.00 
100UF 15V $.70 
1B0UF 1&V S 9S 

mut tsv s so 




CIRCLE 24 ON FREE INFORMATION CARD 






bVLLEY ELECYB«HICS 

P.O. Box 401244-R Garland, Texas 75040 (214) 278S553 



AY3-8910 PROGRAMMABLE SOUND GENERATOR 

The AY3-S910 is a 40 pin LSI chip with Ihree oscillators, three 
amplitude controls, programmable noise generator, three 
mixers, art envelope generator, and three D/A converters that 
are controlled by 8 BIT WORDS. No external pots or caps 
required. This chip hooked to an Shit microprocessor chip or 
Buss (8080. Z80. 6800 etc) can be software controlled to 
produce almost any sound It wil I pi ay three note chords, make 
bangs, whistles, sirers, gunshots, explosions, bleets, whines, 
or grunts. In addillon. It has provisions to control its own 
memory chips with two 10 ports. The chip requires +5V (S> 
75ma and a standard TTL clock oscillator. A truly incredible 
circuit. 

$14,95 W/Basic Spec Sheet (4 pages) 
60 page manual with S-100 interface instructions and 
several programming examples, S3.Q0 extra 



SE-01 SOUND EFFECTS KIT 



76477 CHIP IS 

IHCIUOEO 1)111 
[WPS S2.9S EICK 



■ SI 6.95 

LF55 5PEMFH 
I BUTfBr 



The SE-01 is a tamp 1*1 G Ml mar 
tan [Aim all ihs pals Id build i 
program m nfrle Lound Qflocia 

rjcncr,-Hrjr DOS fl-ii-rH irQUnOl 
the new Texas I nil ru merit; 
SNT647? Sound Chip, irui 
board provides b&nk? el MINI 
dip swiiehfcs and poti to 
program [ho viriQUB tom- 
pjirranrrrjs al itit SLFOacM laser 
VCD. Nam?. One Sno! and 
EnvalopflCo-ntrpIs A Quad Op 
Amp IC It u-s*(J lo implement 
an Adjustable Pulse Genera- 
cor. Leva' Comparator and 
Multiplex Oscillator tor Ervgn 
more vorsallliiy Ttut 3' < x 5 
PC BoorC lonlurva 9 prototype 
area lo allow Eai user added 
CKCu'«y Easily orogrommed 
to duplicate Exploitoni. 
Phaiar Gum, Steam Trains, oi 
almost an inlifiil t? numCc Q< 
olhar toundt. The unit has a 
mis". we ol nppli"..i!.'on5 Tha 
low price includes all parts 
assembly manual, programming charts, and detailed 76477 chip Specs ■ 
licadons It runs on a 3V baltary (not included] On board lUOWW amp 
wilt drive a small speak est directly. Or the unit can be connected to your 
Herco with incredible ■ mums' ; S pester not included | 

ALLOW 3 WKS. FOR DELIVERY 





A RARE FIND! 
LAMBDA HIGH POWER REGULATOR 3205 MODULE 



$12.95 

W'SPECS 
LIMITED QTY. 



• 5V @ 10A with S-30VDC input. 

• Current limiting, thermal shutdown and short protection. 

• .2% Load regulation. 

• Only 2 external components needed. 

All you need to add is a transformer, rectifier, heatsink 
and filter cap to have a super regulated supply for 5 volts 
at 10 amps! 

SPECIAL BONUS! Order the 3205 Module and get FREE 
a LAMBDA L-20-5 overvoltage protector that triggers at 
6.6 volts up to 20 amps. 



LAS15U - 1.SA Four Terminal Adjustable Regulator. 3- 

30V W/current limiting, short protection and thermal 
shutdown. TO-3 style. All units are prime. Spec sheets 
included. $2.50 



4 DIGIT % INCH CHARACTER LED DISPLAY 
Bowmar readout stick with colons. COMMON 
CATHODE ONLY. 100% Prime All segments 
and colons brought out to edge pads. With 

pinout. LIMIT 5 PER CUSTOMER 




$1.90 



From Tl TL490 BAR/DOT DRIVER IC Drives 10 
LED's with adjustable analog steps Units are 
cascadable up lo 10 (100 steps). Drives LED's directly 
Great for voltage, current, or audio displays. Similar in 
features to LM3914 with specs and circuit notes 



2.95 



me& 





XAN SUPER DIGITS 

.& l JUMBO LED 
7 SEGMENT 
RED 

99$ 

6640 COMMON ANODE 
6920 COMMON CATHODE 



NOW A SUPER READOUT AT A SUPER BUY! These 
are factory tresh prime LED readouts, not seconds or 
rejects as sold by others. Compare our price and send 
(or yours today, but hurry. Ihe supply is limited! 
SPECIFY: COMMON ANODE OR COMMON 
CATHODE 



NEW ITEMS 

LM3046 (CA3046) Transistor Array 7S 

LM3909 Led Flasher , 50 

CA3086 RCA Transistor Array 90 

MC1438R Power Op Amp/Driver 50 

1N414B Prime. Full Lead 100/2.50 

LM3302 Quad Comparator 89 

2SC1849 High Freq NPN TO-92 6/1.00 



POTENTIOMETER ASSORTMENT 

A mix of new, panel mount 3/B" 
bushing pots in various values. 
Some dual, some with switches. 

10/2.00 



1/2W RESISTOR ASSORTMENT 

A good mix or 5% and 10% values in both full lead and 
PC lead devices. All new. first quality. 

(Asst.) 200 pieces/ 2.00 



SLIDE SWITCH ASSORTMENT 
An outstanding bargain. Includes miniature and 
standard sizes and multiposition units. All new first 

quality, name brand switches Try one pack and you'll 
reorder more: SPECIAL — 12 la; St. 20 (Assortment) 



NO COD'S 

SEND CHECK M O OR CHARGE CARD NO 

PHONE ORDERS ACCEPTED ON 
VISA AND MASTERCHARGE ONLY 
(214) 27S-3553 9-00 AM - 6 00 PM CST 

ORDERS OVER 1 LB SHIPPED VIA UPS 



ADD S% FOR SHIPPING 

TX RES ADD 5°i STATE SALES TAX 

FOREIGN ORDERS ADD 10«o (EXCEPT CANADA. 

(201* AIRMAIL | US FUNDS ONLY 
SORRY WE CANNOT SHIP INSURED TO MEXICO 

I'BIGl ' LCI l(> ClIAUr.E WITHOUT I .■ 



9500@75V 

Computer 

Grade 



Fitter Cap 

2"x5»" 

2. 95 



ZENER GRAB BAG 

Avery r><ce assortment of . ". 
& 1W zeners Vol I age ranges 
are from 2.7 to 30 VDC. Most 
have house # bui we provide a 
cross over list lo standard 
numbers A great buy tor any 
shop 12 different types. 



.50 ea. 



I imf COMPUTE SPECS AHB 
Wr-LtCATIOTO S«tWr HOW TO HUIL& 

rixEO on variable power sum i is 
rncM 3 TO MvDC MrvE extcrkal 
StfciES FAS5 ron CXiRAFfAl TO Iff 



t.25 EA. 
10/10.00 

HCW5E p 



-i - 



QUAD MATCHED DIODES 

4 1N9M lype diodes trial nave 
been closely matched far use in 
bridge and balanced modulate 

CUCUI13. 



5QC ONE SET (4| 



PARTS 

301 OP »MP 8 LEAD C»H 3 I DO 

TSaV0LTM.Il lOltlOCta 50 

I3HI (EI INPUT 711 KINI DIP J/1 10 
30 000 % 1 51/ COM FU 1 [■ EM1E 1 10 



»44l» NPN Bt* PUBTBSI 
ZN«tt PUP CDMPLIMEHT 

JN60JJPUI W'SPECS 
LM3B0 2W .-. i : l-i L K .', ;.";c:; 
imil DUAL LM380 WJIFECt 
'THIS VOLT BEO 11 ISIf 

■::s low HDisi dp imp 

II I DPTD 1S01A1DA MINI OIF 

•HEM 631 DU1I CUE KDSIEI 

0I0DE PR0IECIE0 SIKILJEI 

town 

HVI6?I VIIICIP DIODE ID PFD 
IN10D3I12DOVDIDDI 
tiP3D msPaPPDWiP 
■MCI351P F* II DISC IC 



I'IDO 

I'lm 
» 

IDS 
ZED 

64 
99 
DO 



50 

ID 
15/1 DO 

MOO 
50 



'INQIfAIEllTEN IS IIOUSI NUHIEUS 

LED'S 

JUMBO GREEN 4/89 

JUMBO BED 5. 88 

MEDIUM RED .' IS 

MEDIUM GflN OB VELLflW 16 



7 WATT AUDIO AMP KIT 

SM*1L SINCE ■ HTBRID IC :.HiI 
COMPCNEKIS FIT OH * T . 3 - PC 
B01RD IIHCIOOEO' WHS ON 1? VDC 
m II FOR »HY PROJECT THAI HEEDS 
IN IHEIPEHSIVE IMP LESS THIN 3'. 
THD fa 1 5 WIT IS COMPATIBLE WITH 
SE CI S0UH0 KIT ^— ,j_ 



ti DIGIT AUTO/VAX CLOCK 

• LUCE ■■■ CHUM! 1 1 IB llEDI 

• gglH/ ITlt ElMEilSE 

• HUM i SHD0IE OPTIONS 

• ND1SE FtLTfW j,^- 

• Flit TO J5SIMH I ajsV 
■ I".' >3"i I-' 

• DHIIIIIISI'IJIIIIITIIIUIIIIS 

COMPLETE Nil 
lltfflC 



$16.95 



ULTRASONIC RELAY KIT 

INtlSlllE 1E1H WHINS LIKE 1 PHOTO 
ELECTRIC til USE UP TO 75 FT APANI 
COUPLE IF (IT ILL PINTS 
' ft IDA1 H . _ 

$21.50 
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100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
unit unique in its class. Crystal clear, 100 watts 
power output will satisfy the most picky fans. A per- 
fect coral) inat ion with the TA-1Q20 low T.l.M. ste- 
reo pre-amp. 
Specifications: 

■ Output power 100W RMS into S-ohm 

125W RMS Into 4-0hiti 
• Frequency response: 10Hi - 100 KHz 

■ T.H.D.: less man 0.008% 

■ S/N ratio: better than 80dB 
Input sensitivity: IV max. 



Power supply: ±40V @ 5 amp 



TA-10W KIT 

S51.9S 

Power 

tn informer 

515.00 each 




SANWA 

COMPACT - LIGHTWEIGHT - ULTRA SLIM 

BATTERY CHECKER - LEO TESTER 

T-55D [w/o temp probe} S44.50 

T-55THD [temp probe) $65.50 

SPECIFICATIONS 

Ranges 

DC Voltage: l50mV. 500nW, 1.5V, 
6V, 15V, 50V, 250V, 1kV [All 

20k a /V) 

25kV 'Using HV probe) 
DC Current: 50M, 2.5mA, 25mA, 

250mA (SQOmV drop) 
AC Voltage: 15V, 500V, (9k n/V) 
AC Current: 6mA, 5A (2V and 

55mV drop) 
Resistance: 10k!.' 100kG 
1MO 5MO (max. calbtn) 

100n 1ko 
10kf> 50kti (raid scale) 
10kn 100kn 
Load Current; 30mA 3mA 300mA 
Load Voltage: 3V 3V 3V 
Decibels: — 10 to+55dB 
Ban Check: 0.9 to 1 5V [lOfi load) 
LED Check: (Available) 
Temperature: -50° to +100°C and 0° to +200*C 

Probe not supplied with T-55D) 
Accuracy 

DC Voltage: ±2.5% f.s.d. 
DC Current: ±2.5% f.s.d. 
Salt Check: ±2.5% f.s.d. 
AC Voltage/Power on 1.SV range: ±5% f.s.d. 
AC Voltage /Power above 15V range: ±3.5% f.s.d, 
AC Current: ±5% f.s.d. 
Resistance /Temperature: ±3% of arc 

Dimensions: 146 x 97 x 26mm thick 
Weight: 240g 

Instrument supplied with Batteries 1.5V (UM-3 or 

R6)x2 
Fuse & Spare: 500mA 250V 
Temperature Probe: (T-55THD only) 



NEW MARK III 

9 Steps 4 Colors 

LED VU 

Stereo level indicator kit with arc-shape display 
panel! I! This Mark III LED level indicator is a new 
design PC board with an arc-shape 4 colors LED dis- 
play (change color from red, yellow, green and the 
peak output indicated by rose). The power range is 
very large, from — 30dB to +5dB. The Mark III In- 
dicator is applicable to 1 wait - 200 waits amplifier 
operating voltage Is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel. It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 

IN KIT FORM $18.56 



MARK II SOUND 
ACTIVATED SWITCH KIT 

,—v A new designed circuit em- 

/ \ ployed 2 I.C., a DPDT relay 

,*CF " wit" 3 led indicator. A con- 

- >- denser microphone comas 

with the kit. The relay can 
handle up to 200 watts con- 
tact 1o allow to control most 
things. Just click the finger, 
"■5SF the relay will close, the sec- 

/^ ond click will release it. 

X^^k Sensitivity can be ad- 

f/y?^^L j^^ justed by an on board 

I liff^m (lr trim-pot. Operating 

\WO-^ ™ltage g 9V D.C. 

l^ nQ|^^ jjso per K | T 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists of 36 4- 
color LED (15 per channel) to indicate the sound 
level output of your amplifier from — 36dB — +3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output indicating. Power supply Is6" 
12V D,C. with THE on board input sensitivity con- 
trols. This unit can work with any amplifier fmrn 1W 
to 200W! 

Kit includes 70 pes. driver transistors, 36 pes. 
matched 4-color LED, all other electronic compon- 
enls, PC board and front pane I . 



MARK IV KIT $31. 50 




30W+3OW STEREO 
HYBRID AMPLIFIER KIT 

II works in 12V DC as well! Kit includes 1 PC SANYO 
STK-043 stereo power amp. IC LM 1456 as pre amp. 
all other electronic parts, PC Board, all control 
pots and special heat 
sink for hybrid. Power 
transformer not in- 
cluded. It produces ultra 
hi-fi output up to 60 
watts (30 watts per 
channel) yet gives out 
less than 0.1% Iota! har- 
monic distortion between 
100MZ and 10KHz. 




$32.50. PER KIT 



BATTERY POWERED 
FLUORESCENT LANTERN 

MODEL 886 R FEATURES 

^m • Circuitry: designed for operation by high 
Jm efficient, high power silicon transistor 

-r I which enable Illumination maintain In a 
1 I standard level even the battery supply 

drops to a certain low voltage. 
| | I ■ 9" 6W cool/daylight miniature fluores- 
mMM cent tube. 

B • 8 x 1.5V UM-1 (size D) dry cell battery 
^^ * Easy sliding door for changing batteries 
nn in pa " Stainless reflector with wide angle in- 
iiu.w c* creasing inmination of the lan t ern. 

STEREO AMPLIFIER 



Jfflli 




60 W 



60 W 



COMPLETED UNIT -NOT A KIT! 
OCL pre amp. & power stereo amp. with bass, mid 
die, treble 3-way tone conirol. Fully assembled and 
tested, ready to work. Total harmonic distortion less 
than 0.5% at full power. Output maximum is 60 
watts per channel at 8'.? Power supply is 24 - 36V 
AC or DC, Complete unit. Assembled S49.5Q ea 
Power transformer $ s.SO ea 



5W AUDIO AMP KIT 

2 LM 330 with Volume Control 
kllljjijT PowerSuplye 18V DC 
ONLY $6.00 EACH 




PROFESSIONAL 
PANEL METERS 

—"If A. 0-50UA 8.SO ea. 

B. 0-3DVDC 8.50 ea. 

1 " I " C. 0-50VDC 8,50 ea. 

D. 0-3ADC 9.00 ei. 

^^^^■j E. 0-100VDC 9.00 ea. 

t — lT,T7Z£" AH meters white face with black 
Tvoe MU-5ZE sca | eE p| asr j c cover 



0.5" LED 
ALARM CLOCK MODULE 

ASSEMBLED! NOT A KIT! 

Features: * 4 digits 0.5" LED Displays • 12 hours 
real time formal • 24 hours alarm audio output | 
• 59 min. countdown timer • 10 min. snooze control. 

ONLY $7.00 EACH 

SPECIAL TRANSFORMER 

FOR CLOCK 

$1.50 EACH 



DIGITAL AUTO 
SECURITY SYSTEM 

4 DIGITS 
PERSONAL CODE!! 

SPECIAL $19.95 

■ proximity triggerei 

■ voltage triggered 
' mechanically triggered 
This alarm protects you and Itself! Entering pro- 
tected area will set It off, sounding your car horn 
or siren you add. Any change in voltage will also 
trigger the alarm Into action. If cables within pas- 
senger compartment are cut, the unit protects itself 
by sounding I he alarm, 3-WAY PROTECTION! 

All units factory assembled and tested - No! a kltj 




A NEW LED ARRAY AND 

DRIVER FOR 

LEVEL METER5 

This series covers a wide range of level indication 
uses, output and Input voltage, time related change, 
temperature, light measurement and sound level. The 
problem of uneven brilliance often encountered with 
LEO arrangements as well as design problems caused 
by using several units of varying size are substan- 
tially reduced. 12 LEDs in one bar: 
LED ARRAY 
GL-112R3Red, Red, Red $5.50 

GL-1 1 2N3 Green. Yellow. Red $6.50 
GL-112M2 Green. Green, Red $6.50 
GL-112G3 Green, Green, Green $6.50 



2.28" 

LED DRIVERS 

1R 24D6G is an I.C. specially designed to drive. 12 

LED. The number of LED Is lineally illuminated ac- 
cording to the control voltage input terminal 21. 
Operating voltage is 9 12V B.C. SS.35 EACH 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range of 88-IOBMHz with 3 transis- 
tor circuits and an omni-directional electric conden- 
ser. Element built-in plastic tube type case; mike is 
6 Vj " long. With a standard FM radio, can be heard 
anywhere on a one-acre lot: sound quality was 
judged very good. 

$16.50 



FLASHER LED 

Ui i^ue design combines a jumbo red LED with an IC 
flasher chip In one package. Operates directly from 
5V-7V DC. No dropping resistor neded. Pulse rate 
3Hz @ 5V 20mA, ___„ _ 

2 for $2 .20 — 



LCD CLOCK MODULE1 

■ 0.5" LCD 4 digits display ■ X'tal controlled cir- 
cuits ■ D.C. powered (1.5V battery) • 12 hr. or 24 hr. 
display • 24 hr. alarm set • 6D mm, countdown timer 

■ On hoard dual back-up lights • Dual time zone dis- 
play ■ Stop watch function. 

NIC12DD (12 hr) $24.50 EA. 
N1C240D 24 hr) $26.50 EA 



MINI-SIZED I.C. AM RADIO 



Size smaller than a box of matches! 

Receives all AM stations. 
Batteries and ear phones included. 

Only $10.50 




12 DC MINI RELAY 

6V SPDT 2 AMP 

12V SPOT 3 AMP 

12V OPDT 2AMP 2.! 

12V 4PDT 3 AMP 3.56 



LINEAR SLIDE PQT 



50011 SINGLE 

Metal Case 3" Long 

2F0HS1.20 



[CONDENSER MICROPHONE 

Sub-Mini Size -*L1 

FET Transistor Built-in $2.50 each S 



96 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
p Lights up 8 -**15 Watt Fluo- 
rescent Lirjht Tubes. Ideal 
" for camper, outdoor, auto or 
boat, Kit Includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
With Case Only nic parts and PC Board, light 
S6.5D Per Kit tube not included! 



wa 




THE MOST ADVANCED 

TIMEPIECE OF ITS KIND 

IN THE WORLD! 

LCD Quartz Alarm Chronograph with calendar and 
dual time zone!! Watch is the same as Seiko but you 
pay a lot more for the name! 

■ 24 hour alarm ■ Chronograph 
counts up to 12 hrs.. 59 mins. 
59.9 sec. ■ Precision of chrono 
up to 1/10 sec. indicated by 
10 moving arrows!! * Lap time 
(with chrono running uninter- 
rupted) - Time displays by LCD 
for hour, min., sec. day, date 
of the week and AM/PM. • 
Calendar gives out date-day 

■ Dual lime zone for any two 
cities of the world at your own 
choice. • With light switch to 
allow you to see the time in 
the dark! 

Regular Price $85,50 

One Year Full Warranty SPECIAL 549.95 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut off when circuit is shorted 
or over load to protect your 
amplifier as well as your 
■ speakers. A must (or OCL 
circuits. 

KIT FORM 
S8.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 



m 



Super Buy 
Only S1B.5D 



MAINAMP(15Wx2) 
Kit includes 2 pes, Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board, Power supply 
16V DC (not included). Power 
band with (KF1% ± 3dB). Volt 
age gain 33dB. 20Hz - 20KHz. 



SUPER 15 WATT 
AUDIO AMP KIT 

Uses 5TK-01 5 Hybrid Power Amp 
Kit includes: STK-015 Hybrid IC, power supply with 
power transformer, front Amp with tone control, all 
electronic parts as well as PC Board, Less than 
0.5% harmonic distortion at lull power VsdB re- 
sponse from 20-100,000 Hz. 
This amplifier has QUASI - 
Complimentary class B out- 
put. Output max is watt (10 
watt RMS) at 4!> 0HLY 
$23.50 each 




HICKOK LX303 
DIGITAL LCD MULTIMETER 

- 3 'A digits display - 200 hours 9V 
battery life * Auto zero; polarity: 
overrange indication ■ 100MV DC 
F.S. sensitivity ■ 19 ranges and 
functions • D.C. volt 0.1 MV to 
1000V * A.C. volt: 0.1 V to 600 V 
Resistance: 0.1£.» to 20 MJi ■ D.C 
leurrent: 0.01 A1O100MA 

OUR PRICE 171.45 




PUSH-BUTTON SWITCH 

N/Qpen Contact 
vk^ Color: Red, White, Blue, Green, Black 
ST- 3/$1.00 

,^L h'/ Close also Available 

^P\ 50c each 

LARGE QTY, AVAILABLE 




HEAVY DUTY 
CLIP LEADS 

10 pairs — 5 colors Alligator clips on a 
22" long lead. Ideal for any testing 

$2.20/pack 



ANY SOUND DECISIONS! 

Solid state sound Indicator operating 
voltage SV DC 30M. Small size ap- 
proximately y4"xiv»". 

Model EB21 16 (Continuous) 
Model EB2126 [Slow Pulse) 
Model EB2136 (Fast Pulse) 



<$ 



$3.60 EACH 






ELECTRET CONDENSER 
MICROPHONE W TIE-CLIP 

Sensitivity: 65dB ± 3dB (At 1KKz) 

Impedance: 60O OHM Freg. Response: 
Material: Aluminum 50 15,000 Hz 
Cord: 10 ft. Length $ 19.50 EACH 



9 ^ i 



ELECTRONIC ALARM SIREN 

COMPLETE UNIT 
ideal for use as an Alarm Unit 
or hookup to your car back-up to 
make a reverse indicator. Light 
Output up to 130dB. Voltage sup- 
AU-999 $7.50 ply 6 12V 





Sub Mini Size 
PANEL METER 

500 UA 
ONLY S1. 60 83. 



^^TRANSFORMERS 

3^ . ALL 117 VOLT INPUT 



m 

36V CT 
48V CT 
24V CT 
24V CT 
12V CT 
12V CT 



4 AMP 
3 AMP 
3 AMP 
3 AMP 
0.8 AMP 
'' B AVP 
120 MA 



SB. 50 EA. 
$10.50 EA. 
$10.50 EA. 
$10.50 EA 

$2.50 EA. 

$2.50 EA. 

$1.80 EA. 




AC POWER SUPPLY 

Wail Type Transformer 
Output 200 MA $2.75 EA. 
Output 100 MA $2.10 EA. 
Output 120 MA $1.90 EA. 
Output 100 MA $1.90 EA, 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards 
for transmitter and receiver. All electronic parts and 
Instructions. Easy to build and a lot of uses such as 
remote control tor TV. garage door, alarm system or 
counter. Unit operates by 9-12 DC. $15.50 



COMPLETE TIME MODULE 

0.3" digits LCD Clock Module with month 

and date, hour, minute and seconds. As 

well as stop watch function!! Battery 

and back up light is with the module. 

Size of the module is 1" dia. ideal for 

use In auto panel, computer, instrument 

and many others! $8.95 EACH 




SOUND ACTIVATED SWITCH 

All parts completed on a PC Board 
SCR will turn on relay, buzzer or 
trigger other circuit for 2 - 10 sec. 
(adjustable). Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply voltage 
$1.75 M. *-5V 9V D.C. 2 for $3.00 



% 



FM WIRELESS MIC KIT 

It Is not a pack of cigarettes. It is a 
new FM wireless mic kit! New de- 
sign PC board fits into a plastic 
cigarette box (case included). Uses 
a condensDr microphone to allow you 
to have a better response in sound 
pick-up. Transmits up to 350 ft.! 
With an LED indicator to signal the 
unit Is on SFMM2 KIT FORM $7.95 




^% FORMULA INTERNATIONAL INC 

flK, .{^ I [ SHAPING AMO HftNBiiHO CHARGES I * 




REGULATED DUAL 
VOLTAGE SUPPLY KIT 

-4 30V DO EDO MA adjustable, fully regulated 
by Fairchild 7BMG and 79MG voltage regulator I.e. 
Kit Includes all electro- 
nic parts, (liter capaci- 
tors. l.C. heat sinks 
and P.C. board. 

S12.50 PER KIT 



3 AA size fast charge (4 hours) 
NI-CD by Sanyo. All brand new * 
and fresh 450 mah per cell.*',f\ 
Limited Supply. $5.40 PER PAK ' ' 



BECKMAN FET 
LIQUID CRYSTAL DISPLAY 

Overall size 2" x 1 .2" 0-5" characters 

reflective type. 

Model 737-01 — tor clock 4 dipils with 

PM, alarm, snooze, colon indicators. 

Model 739-04 — for panel meter 4 

digits. 

Model 739-03 - for panel meter 3Vi 

digits with ± sign and over range 

indicator. 

All displays include zeber connectors 

and front bezel. With data sheets. 

Your choice - any model $7.50 EACH 



SS:SS 



S.8;S.B 



f (.8;B.B! 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0-30V, 2 amp. Complete with PC 
board and all electronic parts. 
Transformer for Power Supply, 
2 AMP 24V x 2 $8.50 



fffiQ 



0-30 Power Supply 
$10.50 each 



l.C. TEST CLIPS 

Same as the E-Z ci i p s $ z 7 5 

per pair 



Wilh 20" Long Leads 
In Black and Red Colors 



SOUND GENERATOR l.C. 

Creates almost any type of sound - gun shot, ex- 
plosion, train, car crash, star war, birds, organ ext. 
A built-in audio amplifier provides hiqh level output. 
Operates from one 9V battery. 23 pin 
dip: we supply the datas. jj.gg EACH 



ELECTRONIC SWITCH KIT 



CONDENSER TYPE 

Touch On Touch Off 

uses 7473 l.C. and 

12V relay 

$5.50 each 




1 WATT AUDIO AMP,* 

All parts are p re-assembled on a ,/' 

mini PC Board. Supply Voltage 6 
SV D.C. SPECIAL PRICE $1.95 ea. 



&r 



LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a 
frequency response from 0Hz - 100KHz ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation! 
Specifications: • T.H.O. less than .005% ■ T.I.M. 
less than .005% • Frequency response: DC to 100KHz 
±0.5dB ■ RIAA deviation: :i0.2dB ■ S/N ratio: bet- 
ter than 70dB ■ Sensitivity: Phono 2MV 47K/Aux. 
100MV 100K ■ Output level: 1.3V - Max. output: 15V 
■ Tone control: bass ±10dB @ 50Hz/treble ^10dB 
(§ 15Hz * Power supply: ±24T).C. @ 0.5A 
Kit comes with regulated power supply, all you need 
Is a 48V CT. transformer @ CJiA, 
ONLY $44.50 
X'former 




SOLID STATE 
ELECTRONIC BUZZER 



Mini size 1" x 3 A" x %" 

Supply voltage 1.5V- 12V 
Ideal for Alarm or Tone Indicator 




jSaMP 1 
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NEW 
FROM 

PTS 

HIGH CURRENT 
POWER SUPPLIES 




DG-2 Regulated Digital 
Power Supply/Digital 
Voltmeter. 

Single source regulated 
high current supply with 
200V voltmeter for 
internal and external 
voltage measurement. 





DG-5 Regulated Voltage 
Control Center/Digital Voltmeter. 

Same high current features 
as DG-2 plus four independent, 
variable DC supply voltages. 
Includes 200V voltmeter for 
internal and external 
voltage measurement. 



MSP-501 Regulated 
Microprocessor Power Supply. 
, %%■ Supply preset to 5 VDC. Adjustable 
from 4.5 VDC-6.0 VDC. 5 amp. 



% PTS ELECTRONICS, INC. 

The Only Name You Need To Know 

P.O. BOX 272, BLOOMINGTON. IN 47402 

See Ihe Yellow Pages for the PTS stocking distributor or TunerfModule Servlcenler nearest you. 
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YOU 

DESERVE 

IT! 

GET IT 
EVERY MONTH! 



Radio-Electronics 




Come on. treat yourself — and save money, too. Subscribe to Radio- Electronics today, and 
make sure you get all of the most interesting, most exciting and authoritative electronics 
reporting in any magazine, month after month. Don't miss a single one ol the upcoming 
issues jam-packed with new-equipment test reports, projects to build, servicing ideas, and 
news of solid state, compuiers, hi-fi, hobbies and everything electronic. Save money, too— as 
much as $1 1 off the newsstand price when you subscribe to Radio-Electronics. Come on, you 
deserve it — checK off the money-saving offer you prefer on the handy coupon, and start 
enjoying Radio-Electronics every month. 



I Get The Authority — Every Month 



Name (Please print) 



Address 



City 



Zip Coda 



II 



ll 



Indicate the offer you prefer: 

fj -1 Yw— « nun ONLY *9.9S 
(You save $5.t>0 off rawsstand prtoe.} 

Q 2 ¥un-M Inun ONLY tlS.00 

(Save Morel $11.00 off newsstand price.) 



□ Payment enclosed (send one extra Issue) 

□ Bill me 

□ Check here If you are extending or renewing your 
subscription. 



Extra Shipping: Canada $3.00 per year, all other countries S5.CC per year. 
Mail to: Radio-Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322 



i: 



POTTER BRUM FIELD 
4 PDT RELAYS 

* H flUl S'jll 

• IMrtlal 

0*1 

11 :•'■ Men 
ipMitr cat rtiugt 

LARQC QUANTITIES AVAILABLE 



LINEAR SLIDE POTS 

fl **&><*■ i** iiyieni 

f™^^™1 i 11/1 *t.1 -nUf 

so* uch Specify value 



10 MEG POTS 

• £[,-.rv:!arf! '.'. Watt SiZft 
•W Long Shlfl 

V Dia 
2S For 15,00 4 F Or % 1,00 




S0K AUDIO SLIDE POTS 



• J-VjmcJiUjnH • MUrncmHH 



COMPUTER GRADE 
CAPACITORS 

An ttnng hc* 




3 1/7 U U* SIM 

■tQ0«fflmiS6*« 
M'2 •* P« !IM 



15fOrf1-» 

i? lira TANTALUM 

frttts CAPACITORS 



ELECTRONIC SIREN 
MODULE it-WEb* 

1? llrtKIQQ HCr« 
*rt! ■;.'.-,; i:j j: 

iMr?iq loco ■ ?XW enl 

wrliArhfriABctvnipki 
.J 1 "Jflil ' i-i "i^h 




HEAT SINK DRILLED FOR 
TWOTO-3THANSrSTQftS 



Approx, 



it? 



SPECIAL PRICE 11-Mtlch 



1 OHM 175 WATT 
WIREWOUNO RESISTOR 
11.75 KCI1 



IV long. M U"dl». 



HOUSE MARKED 

DARLINGTON| 

TRANSISTOR 

ifi Ampr 6fl vefti 
ISO Wart: 
Similar id: MJIO30 PIP ft .SO 
MJJ033 KPN Hctl 
Spectf* NPN Or PNP 



SPECIF* S**PS6SW*irS 

r', «o volts 
IWtUUTD 

PNP Tiruiwm 



ROTRON3BLADE 
COOLING FANS 

■ ulN rx r 'iff HfJH 

■ tuntuam 

i4VHK>i4VtnCI 



ALL 6LECTROAKS CORP. 

SEND FOR OUR FREE FLIER 



SOS S. Varmoni At 

Los Anglos. CA 90006 
(2131 3&O-BQQ0 
53a ra A worehegsa Hours 
9 AM - 5 PM 
Monday ihru Friday 



Ouonrifurs Lmilsd 
Mjn Order $10.00 
Ad 3 5 '■ 50 Shipping USA 
Ccii< Res Add 6% 
Soma Day Shipping wvtn 
Cen Check or m. 
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TO MAGAZINE 
RETAILERS: 

Radio-Electronics Magazine 
is pleased to announce its 
"Retail Display Allowance 
Plan" available to retailers in- 
terested in earning a display 
allowance on Radio-Electron- 
ics Magazine. To obtain de- 
tails and a copy of the formal 
contract, please write to the 
Marketing Department, Kable 
News Company, Inc., 777 
Third Avenue, New York, New 
York 10017, our national dis- 
tributor, who will act as admin- 
istrator of our plan. Under our 
Retail Display Allowance Plan, 
in consideration for fulfilling 
conditions of the agreement, 
you will be entitled to receive a 
display allowance. This plan 
will become effective for all 
issues you receive subsequent 
to written acceptance on our 
behalf of your application. 




P.O. BOX 1035 FRAMINGHAM. MASSACHUSETTS 01701 



Ovi?J IMP CDumr*v salt*. 

1 1 Meicer Rg Ninck Mast 01 rso 



MINIMUM ORDER SIO.OO • ADD S.' 00 TO 
COVER POSTAGE & HANDLING 



5651 FEARIEH Sf 
MONTREAL QUEBEC 
HJP JKS 
T«l (514J 731-?«1 



11100 DUFFERIN ST BAITER CENTRE 

DOWNSVIEW ONTARIO 1050 BAXTER ROAD 
MSH 5S.9 OTTAWA. ONTARIO 

Tel. |41S| 661-1115 K3C IP :> 

M 61 Si B.Xi U'l 
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COMPARE THESE PRICES! 




OFFERS YOU: 



•MONEY SAVING DISCOUNT PRICES 

•HARD TO GET COMPONENTS 

•TOP SELECTION OF FIRST QUALITY 
POPULAR COMPONENTS 

•ALL COMPONENTS GUARANTEED 
TO BE FACTORY PERFECT 

(MONEY BACK GUARANTEE) 



UMTS 

MMMfllM 

TfltBOEB 

WfelOHD 

Ar-S-IQIU 

TELECOMMUNICATIONS 

AY-5-9 1 DO Pu*h trirllpn Tllef. hone D ilttar Cireuil 

AY-S-SZOO neptfiory D.JSkir 

AY-5-9500 C-M05GB1H1III 

GENERATOR/ENCODERS 

AO-3-251 3 CH JNfltf Ghi IMlQr (upper or Irjwi r C4ie) 
flY-s-Ijrt KiybturdEmoatr 
AY-5-3600 rtiybaird Erveoftr 

808O,<BO35foO85 SUPPORT CHIPS 

A-Bll N-Crannil MicroprKMipr 

Srnglt Chip 8-Bit H-Chirwti Mieroprosmer 

&ngfe Chip 6B1C Micracomoulir 

2048 Bil SUtK MOS RAM with I .'0 Prjrti 4 Tiir 

K-Sfi '0 Pqri 



UPOKHMC 

UPDJMS 

ir-DEiiSC 

UPitttZQ 

uS'BSfn? 

'.'-o?:i«c 

UPW2S4C 

UPB822SC 

UPrjEMC 

>jfr<;.'t;c 

UPDK5SC 



4-SrlP 

CtocJroinirilor a DpirtMor SOMA Practise i 
4 Bil Pirilkl BidinclKjnaJ E'J3 Dmir . . 
SOMA Syium Corn roller & tins Until 
9OS0A Syslem Conlromr 1 But Djiwr 
1 Extender lor Stnrjle Clip B-B'l Mi crocpmpultr 
PrOg Co.TmLnicar.zr Irlciic* 
Pfofl Inujrvil Timer 
Proa Ptriefcerjl Irrliitui 



UPDK55C Prog Ptiipleril Ihlrrri 
(JPBSeSsS Prog Interrupt Contrail 



14 10 
3 90 
530 
5 75 



13 95 
t!5 



6 50 
1! 10 
12 95 



IE 75 
13 9a 

II 95 
3.95 
390 
3 51 

2 ,ii 

3 31 
3 95 
3 95 
910 

13 Si 
S SO 
IS 91 
1490 



MICROPROCESSOR CHIPS 

UPOnOC^EC-} C-Bil M ■ CflinfMr Hietopf OtttiDr-iftii turn p mi tile 
UPO 7E0C-1 iZflfM) 6- Bit N ■ Qibitiei Micr-D{ifTXMaflr-ZW tomwliti;*' r,4UHjj 

CONTROLLER CHIPS 



FD17T1B 

F0l79ie 
G&TM27 
UPO^O 



Smflk.'&cuni* Den^iiy F.D&py Di3* ConffDlltr 
Si-ncie Deniilv Floppy Chs t Cfl n1 roll#< 
"ml D 



Ouil Dimity Floppy LiiSik Ge'r,i roller (IBM aarnpiiitpKal 

CRTCantrQiKr 



59 9i 

was 

19 95 



Flop pv Out C-u n1 rrji k i 

RAMS 

UPOJiOTAiC-i nj?< Bit Fully Decoded Static mos ram 4 id* powtv. 

LIP02101ALC-4 102-1 B.I (25Sj;4) 5l.ir.ic MDS HAW with stpjuM 

irOJIowpowfO 
UP021 1 1 ASl C ■ ■* 102< S'l (25-&^+i Slilic MDS RAW with common I 

4 outpul disi&tfl (low powir) 
J1HUC6 «SlHECflAM<»ns 

UPD2U7D 4K % TB.I Sialic FLAM 

UP(H.O<lC MCl (flilNMOSRAM 

UP05KHC-E 1024 Bit (25&j:4) Stril.c CMOS flAM 
UPtMttAC ^iJynjmiefiAM 

UPD416C 1SK 1 5&3&4X1 1 Bit Dynamic MOS RAM 

BAUD RATE GENERATORS 

GO M3Q 1 ft Dull Biufl fiile Generator 

C0M503S Duit BiL'll fait GrMralnr 

BR 1 94 1 L Duil Biud Pali GtnmlO' 

PROM 

e27>MHS2516U¥Prgm 

SOUND GENERATOR 

&Nr"&*77 CampKi: Saul J GfrrmjEpr 

ASTRO 

COUnSTl Ajynchf0n0ul-5yfitririjrtDi;s fteMirir-Trtnfcrii ittia 

LINEAR 

SC35E4K J Swilcnmg RcgglaEDrCgnnrter 

TO ORDER: Specify part number, name, price & quantity. 
Check or money order must accompany order. Add Si. 75 for 
postiss S handling. Mew York State residents add TV. sales tan. 
Foreign Customers: Payment mosl be in U.S. dollars by inter- 
national postal money order or cashier's check. Add 20% tor 
shipping 6 handling 



Z7S 

3S0 

G9S 

H 75 
11.35 

4 as 

IE ?S 



15 SO 
15 50 

9. BO 



« 15 
3 55 

2150 
5 40 



FREE 
GIFT 



WITH EACH ORDER. WE WELCOME 
INQUIRIES FROM MANUFACTURERS, 
DISTRIBUTORS, S INSTITUTIONS. 
NOC.O.D., MINIMUM ORDER S10.00, 
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(PRICES GOOD THRU JANUARY 15, 1980) 



Order Today (ram: 

POPULAR COMPONENTS INC. 
1145 WALT WHITMAN RD. 
P.O. BOX866DEPTRE10 
MELVILLE, N.Y. 11747 
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ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 
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ATVRMMrc], 81 

AP Products, Inc 34 

ActiM Electronics 99 

Advance Electronics .„...„.....,„„...„..„ 2 

Advanced Computer Products 87 

AU Electronics 98 

American Antenna Cov. 4 

B & K Precision Dyruscan Corp 79 

Babylon Electronics 90 

Bagnall Electronics 82 

Karel Barta 81 

Bullet Electronics 95 

Burdex Security.................... 81 

CFR Associates... 100 

Calvert Electronics 92 

CnaEHller's 13 

Chaney Electronics 94 

Channcllock 26 

C1E — Cleveland Institute of Electronics 

18-21 



Command Productions . 



.82 



— Computer Professionals' Book Ctub— 

McCraw Hill Book Club Div 67 

33 Concord— Computer Components 92 

II Continental Specialties ........Cov. 2 

— Dage Scientific 82 

49 Delta Electronics , 90 

44 Deltroniks 92 

14 Digi-Key 88 

— Digital Research Corporation — DRC. 100 
47 Electronic Book Club— Tab Books 27 

— Electronic Development Lab 92 

— Electronic Measurements Corp.*EMC , 78 
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— Fordham Radio Supply 93 
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36 Godbout Electronics 92 

— Grantham College of Engineering ......... 75 
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Hickok 69 

Hitachi-Denshi ..Cov, 3 

Hobby World.... 33 

Information Llnlimited ,..„...., 82 
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J S & A 1 

Jameco Electronics 84-85 

Jan Crystal 94 
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McKay Dymek 75 

Meshna 86 

Micro Mart 86 
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McGraw Hill 8-1 1 
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17 Radio Shack 89 
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16 SGL Waber. 73 
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2 Schober Organ 70 

24 Solid State Sales 94 

— Spacccoast Research 94 

48 Sprague Products 80 
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52 Texas Tuner Service 78 
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MOVING? 

I 



Don't miss a 



us: 



single copy of 
Radio-Elec- | 

Ironies. Give | 
I 
I 
I 
I 
I 
I 

Your old ad- I 

dress and zip [ 
code 



Six weeks' no- 
tice 



ATTACH 
LABEL 
HERE 



I 

1 

Your new ad- | 
dress and zip I 
code L 



(please print) 



address 



city 



stale 



zip code 



Mall to: Radio-Electronics 

SUBSCRIPTION DEPT., P.O. BOX Z520, 

BOULDER, COLO. 80322 



HITACHI OSCILLOSCOPES 

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi 
oscilloscopes are built to demanding Hitachi quality standards and are 
backed by a 2-year warranty. They're able to measure signals as low 
as lmV/division (with X5 vertical magnifier). It's a specification you 
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation, 
trace rotation, front panel X-Y operation for all four scope models, and 
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal 
eignal delay lines. For ease of operation, functionally-related controls 
are grouped into three blocks on the color coded front panel. Now here's 
the clincher: For what you'd expect to pay more, you actually pay less. 
Suggested list price of our top line V-302 dual trace 30 MHz is only 
$945.00. The other models comparably less. Check our scopes before 
you decide. 



Hitachi...The measure 
of quality. 



V-302 30 MHz Dual Trace $945.00 

V-301 30 MHz Single Trace $745.00 

V- 152 15 MHz Dual Trace $695.00 

V-151 15 MHz Single Trace $545.00 







HITACHI 

Hitachi Dsnsh* America. Lid. 

For more information, contact 

Hitachi Denshi America. Ltd., 

175 Crossways Park West, Woodbury, N.Y. 11797 

(516)921-7200. 
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0H1TAGH, OSCILLOSCOPE V-302 
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More 
sensitive to 



your input 
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In one year our K 40 antenna 

has become the largest selling 

CB antenna in the world! 



1. It's the most 
expensive . . . 

SO 






2. It's made 
better. . . 



$42 



suggested retail 






And when you 

pay more, 

you expect more! 



MORE PERFORMANCE: 

The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna il 
replaces. We know It will. 
We've tested It with 771 
CB'ers Just like you for one 
year. 

MORE FLEXIBILITY: 

You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers, dune 
buggies, gutters, mirror 
mounts, luggageracks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 

Ifs not imported. It's not 
made in Taiwan, Korea or 
Japan. Ifs American made in 
an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

" Including option- 
al mounts at extra 
cost 



...This 

Antenna 
is so 
DYNAMITE 
you receive a . . . 




3. It's. proven best! 

...Here's what the leading CB 
publications said. 

CB TIMES: ". . . ifs not often that a product bursts onto the mar- 
ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it— repeated tests showed the K40 
could out-perform the major competitive brands." 
RADIO-ELECTRONICS: "The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K 40 equaled or out-performed the competitive antenna! 
Ap pare nfty, American Antenna's advertising is not merely Madison 
Avenue showmanship." 

PERSONAL COMMUNICATIONS: ". an impressive 
95% of the trials, the K40 out-performed the existing mobile anten- 
nas. We had to try one for ourselves. 

". . . in every case, the K40 either equaled or out-performed its 
competitor. 
"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 
be just about the best antenna around. 

CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 
top seller and in mid 1978, became the number one selling antenna in the nation " 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: ". . . truck driver and CB'er for 
1 years . . . 50% further than my M41 'Big Momma 1 ." 

— J,H. CoKtft ZOTUcFoe, Bastrop, LA 

AVANTI: "I'm an electronic technician with a Second Class 
FCC license ... I was able to transmit 70% further and tune 
the SWR 75% lower than my Avantf." 

— HM. Castro, VRB, Monsorranlo D 6 7, Saunas. Puarlo Rico 

PAL: " . . 20% better in transmission and 
reception than my 5/8 wave Pai Firestik." 

— John A, Blum, Box 44S, Zeaanolple, PA 

SHAKESPEARE: ". . . I've been a CB'er for 
three years and the K40 is the best I've ever 
had. Better in reception and transmission than 
my Shakespeare." 

— H Bachert. Jr., IS Kins fltf. Park Hroga, NJ 

HUSTLER: "Compared to my Hustler XBLT- 
4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 
the perfect way to complete a CB systenv 
— Jarorna ft Brown, 7800 s. Undar. BtirbanK IL 






GOOD 

STUFF 

FOR PROS 

ONLY! 




ELGIN, IL 60120 



(SPECIAL NOTE) 
IF YOU'RE A 



py to seD you any o( the older 
style and less expensive an- 
tennas that are great bar- 
gains for any beginning CB'er 



m 




COPYRIGHT AMERICAN ANTENNA 1979 



POWER! 



Sold exclusively by J^JJj^f American K™ Dealers throughout the U.S. 6* Canada . 
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